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Mr. Joseph Petoia, P. Eng. 
Ministry of the Environment 
135 St. Clair Avenue West 
Toronto, Ontario 
M4V 1P5 

Dear Joe: 

Re: Final Report - Waste Site Identification Study 

Northeastern Region 

We are pleased to submit the final report on the Waste 
Site Identification Study conducted for the Northeastern 
Region. 

The report has been divided into two parts. The first 
part details the study background and methodology, out- 
lining the terms of reference for the study, methodology 
for conducting the work and the assessment procedure. 
Part two of the report presents the individual site 
inspection reports for the twenty-one sites investigated 
in the Northeastern Region. 

Should you have any questions on this report, please do 
not hesitate to contact us. 

Yours very truly, 

CONESTOGA-ROVERS & ASSOCIATES 



Anthony J. Crutcher, P. Eng. 

AJC:dp 
End. 

c.c. Mr. John Wesno, Manager 
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MAP 1 



LOCATION OF SITES 



1.0 INTRODUCTION 

In 19 79, the Ministry of the 
Environment, Waste Management Branch, carried out a survey 
and prepared a master list of waste disposal sites in 
operation prior to 1971. Subsequently the list of sites 
were prioritized, based upon potential hazards, into three 
Groups - Priority Group #1, #2 and #3. 

In August 1980, Cones toga-Rovers 
& Associates was commissioned by the Waste Management Branch 
of the Ontario Ministry of the Environment to conduct a 
preliminary field investigation study of a number of waste 
disposal sites located in the Northeastern Region of 
Ontario, which were in operation prior to 1971. These sites 
had been identified as Priority #1 sites previously. 
Appendix A presents the terms of reference for this study. 

In the Northeastern Region a total 
of 21 sites were investigated. Map 1 locates the sites and 
presents the related site identification numbers. The site 
information was provided to the Ministry of the Environment 
from the study of 1979 and was used to categorize the 
sites . 

The purpose of this phase of the 
waste site identification study is as follows: 
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1) Identify and investigate the potential environmental 
hazards of the Priority No. 1 waste disposal sites. 

2) Determine if the environmental hazards identified have a 
potential to impact on public safety. 

3) In those cases where public safety or the environment 
can be adversely impacted by the identified potential 
hazard, prepare a plan of study and/or identify a plan 
of remedial work which would be appropriate. 
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2.0 STUDY METHOiXILOGy 



2.1 GENERAL 



Prior to the actual field 
investigation, background information available on each 
site was collected including the previous site 
inspection reporting forms, water well records on file 
with the Ministry of the Environment that are local to 
the area and geologic reports available for the area. 
In addition to the above, interviews were conducted 
with municipal representatives and residents who would 
be familiar with the site as it is presently and/or 
was previously. 

Following definition of the 
background status of each site, the field investigation 
programme was conducted. 



2.2 FIELD INVESTIGATION PROGRAMME 

During the field investigation 
programme the following work was conducted: 

A) The present owner of the site was contacted to 
obtain permission to conduct the survey of the 
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site and nearby residents were contacted to obtain 
relevant background information. 

B) A number of boreholes were augered at the site to 
determine the extent of disposed refuse, evaluate 
the cover soils and to install gas probe(s). The 
boreholes were augered using a portable gasoline 
powered pesthole auger with an attached 5 cm. 
diameter by 1.8 meter long auger. In addition, 

a hand auger was available and used where 
necessary. In selected boreholes a gas probe was 
installed. Figure 1 presents a typical gas probe 
installation detail. 

C) An evaluation of vegetation on the waste disposal 
site and surrounding area was undertaken, to 
determine if any vegetal stress was occurring. 

D) Combustible gas sampling was conducted in all 
buildings surrounding the site (within 100 meters 
of the disposed refuse) and at the installed gas 
probe(s). Gas sampling in buildings was conducted 
at various locations, especially in confined spaces 
such as basement areas and floor drains. Gas 
sampling at the installed gas probe(s) was 
conducted by purging the probe with a hand operated 
vacuum pump and then sampling the probe for 
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for combustible gases. Where convenient, the site 
was re-visited for further gas monitoring, to 
verify that equilibrium conditions within the 
landfill were measured. 

E) All surface water courses local to the site (within 
100 meters) were identified and sampled. Where 
possible, an upstream and downstream sample was 
obtained. In addition, any leachate seeps and/or 
ponded water was also sampled. The water samples 
were analyzed in the field for pH, conductivity, 
chloride, iron and alkalinity. If any abnormal 
levels in the above parameters were noted, a 
further sample was collected and preserved for 
more extensive laboratory analysis. 

F) All water wells within 100 meters of the site were 
sampled, field analyzed and the data evaluated in a 
manner similar to that for surface waters. 

G) After completion of the field programme of work for 
each site, an initial field investigation report 
was prepared and the site inspection forms 
completed. The completed site inspection forms 
were forwarded to the Ministry of the Environment 
on a weekly basis. 
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H) After completion of the field investigation 
programme of work for each site, an aerial 
photograph of the site was taken. This photograph 
was subsequently used to prepare a base map for the 
site indicating the location of the site, gas probe 
installations, appropriate sampling locations, 
residences, streams and ponds, and other pertinent 
features. 



2.3 SITE INSPECTION REPORTS 

Part II of this report presents 
the individual site inspection reports under the 
following categories: 

1. Site Location and History - presenting the general 
location of the site, distance from local 
communities, the UTM coordinates, and all reported 
background history on the site. 

2. Field Investigation Prograinme - detailing the 
existing conditions at the site, local geology, 
borehole investigation, landfill gas monitoring, 
and surface water and groundwater monitoring. 
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3. Conclusions and Recommendations - conclusions are 
provided with respect to the potential 
environmental hazard and public safety of the site 
and recommendations are provided regarding further 
study and remedial work if required. The 
assessment procedure for determining if a hazard 
exists and/or remedial work is required is shown on 
the flow charts. Figure 2 and Figure 3. 
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figure 2 
Landfill Gas Assessment Procedure 
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figure 3 
Leachate Impact Assessment Procedure 



APPENDIX "A" 



TERMS OF REFERENCE 



TSg-MS OF REFSagNCE FOR 

WASTE SITE ISSNTITICATIOM STUDY , 

PHASE 11, PART I, SITS I>IVESTIGATICNS 



PREAMBLE: 



In 1979, the Ministry of the Environment, Waste Minag«nsr.t 
Branch carried out a survey of wasta disposal sites which were in 
ocaration trior w 1971. The purposa of the sur^/ey was to develop 
i master list of vasts disposal sites to deterir.ine potential ::rcfa- 
blems. 3y izs nature, a surx'ay of this tyre i;; unlikaly to za 
complete and acditisnai information •.•ill be added to che aastar Ust 
as it tecomea available. 

Phase II of the st-^idy vail consist of two parts. 
?zxz Z. 

Will investigate (the sites listed) to dstarniins tha puhUc 
safaty and environiaental hazards potential of each site. The 
investigations will be carried out under contract by qualified 
contractor ; 3) . The sites have been prioritised into three 
groups. Priority group *1 will be investigated first. 
Part II 

Will involve njore detailed investicaticn of those sites vhare 
a potential problem was identified in Part I. 



The Contra-tor shall: 

Investigate each site in s-.fficient detail, usin-r ir.dicated 
paracaters, ir. crder tc detaraine vhct;:er I-rtr.ir inta.-.sive 
studies should be u.-.dertika- =c aiTsrtai;: if 2 hac-r"' -.-.xiif 
to pxiblic aafaty or tha e.nvirorjr.er.r.. 
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Ij, Samp la ali surface water strsajaa around the perinetar cf 
thm site within 100 meters and test for: 



3. 



i) 


chlorides 


ii) 


dissolved solids 


ii) 


iron 


iv) 


alkalinity 


T) 


conductivttv . 



3. Saaple all water wells within 100 iseters of the landfiilir.c 
site and test for same as in point 2. 

NOTE: Where sufficient data on background levels are not 
available, additional tests will be dona to enable 
cemparisoas between up and down straps saspLea. 

4. Test each sits, and buildings on cr iamed lately adjacent 
with portable gas tasting units to establish the prasence 
of methane. Sach site shall be tested by csnstruc*ing one 
tast well (2" 3 hole) into the waste on the site. Cn sites 

larger than 1 (one) acre, one additional test wall per acre 
should be constructed at a reasonable distance, Buildings 
should be tasted in their baseinants . 

5. Inspect the general condition of the final cover. Chsck ;r.=.t 
it is not eroded and confirm its depth to rtO mora thar. one 
iTieter below ground elevation. 

c. Inspect the general iraa ir. and around the aiti to iscsr-ain 
if there is any leachat£ spring. 

7. Inspect the general area in and around tha site tz =acert-a^n 
if there is any vegetation that has baen aifactad by laacna-* 
or gas migraticn. 



Where lot a.'-.d concession nuicbers are r.ot aviilabla, ::.T.,'' 
co-crdinatas will be provided. ' 
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Th« contractior wiii ander-ake analysis Lr. -Jia field iy using 
portable field cesring (kits) eqiiiFBicnc, howevrr, if any of the 
ir.dicanad caraaiatars suggest that the watar suaiity has been affsctad, 
tha contractor shall collect two (2) litirss of water sar.pl* and 
forward it to a lafcoratory fcr confirming analysis. H.C.I, laboratory 
facilities will not be provided for the contractor. Tha laboratori* 
shall tast tha saaple for any additional parameters that may be used 
CO ccBspare existing water quality to that of bacl-iground watiar quality. 
Parameters shall be selected in direct association with ar.y dangerous 
waste which has been identified as being disposed of at the site. 
The occupant of hcBes using the water for supply shall be asked to 
describe any taste or odour problems. Tlie local MCH should be 
contacted to dateraine if any unusual health problems anist in tha 
GOBiniunity . 

If dar.ger exists or is i^ainent, the contractor shall notify tha 
Minis T2ry of the Snvirorcnent laaediataly en confirmation of iiast 
results. 

Tha contractor shall idantify appr£Erl;,te studiss which ire 
considered necessary to develop afcatanant rriaas-^xras to ran-.cve any 
dancer identified in the field invastigation. 

?rQJaet Management 

The scidy will be rnanaged by a joint Steering Ccrr.it-22 -,f.ia up 
of representatives of M.O.E. waste Managar.snt 2ranch A~.d the region 
where the works will be carried cut. Tha consultant will carry out 
the study under the direction of the ^oi.-.t Steering Ccrr.ittss. 

Consultant Proposals 

rroposals are invited frcx consultants or teams of consultants 
capable of undertaking the study, analyses and report preparation. 
The consultant or taam of consultants should have e.tpertise in tha 
areas of: - 

- Solid waste sianagament practices; 

- Surfaca and grcu.-.d water hydrology. 
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Consultant; Proposal Ccnter.ts 

?hi proposal should include zha consultanr's incsrrracacic'n of 
the raquiresvents of the study, together with description of che 
approach piajinad co facilitate carrying out the terms of reference, 
toq ether with a schedule of tasks and aiiles tones including e.e time 
required to complete the survey. 

In addition, the consultant should also provide: - 

1. A list of key personnel who will be assigned -o the 
project with identification of the areas for which 
each will be rasponsihla. A resume for each person 
should be included. 

2. A description of team str-actures and accountaiailities; 

3. A detailed cost astiaata which inciudss r!ianpcwer costs 
by individual or level and the per diem rat-; 

4. k vmrv brief raviaw cf any recant assi-;T-.ant3 cr. 
siailar projects. 

Tij-a and Cost Satisatss 

Consultants are to provide cost esticat*s to :J-.= *cint Stsari.^c 
Cotnffiittee for each individual sits that will be invsstig.itsd in the 
project. A wcrlc progran detailing the tias each sice is investigatad 
should be presented. The consultant will israediately 



m,fm-^ -i #T 



he 



regional reprase.itative of any changes to the work schedule. 
■'■teeti.igs and Proposals 

Meekly progress r sports win be provided by the cor.sultants to 
the joint Steering Canmittae a.nd meetings will ce held it laasz 2r.c2 
per rr.onth or as specifically requested. 

Six copies of the draft final report shall be provided to tl-.e -oi: 
Steering Ccnuaittee, and after authoricaticn of the draft, :C! copies of 
Che final report will be required - The final rsccrt win be i- '^ 
forsiat to be dstertJinsd by the joint Stearir^c Tcr^ictse. Tr.^ -^lo.---- 
shall identify and provide reco3=ie;-.daticr,3 fcr anrrocr- ?.-= -— ii-.= ---- 

rac.edidl ir.aasures thar inay b= r^icuirsd. ^^ — ■^'- '-. ■ -.- -j --. 

II will be included ir. iha fi.-.--:' r-i 



The final tapcri: must be concise and well crssentad. The finaj. 
regort will ba completad at the ear lias t possibis data arjd in r.c casa 
lattr than September 30, 1960. 

The gvaluation o£ Proposals 

Each proposal will be evaluated by the aembers of the joint 
Steering Committee based on: - 

1. The consultant.' 3 understanding of the tenas of reference 
and the scope of the project; 

2. The approach suggested to fulfill tha terms of reference: 

3. Tha experience, expertise and organization of the 
consultant or teaa of consultants asserxcled; 

4. Cost and rising. 

Applicants will be raquirad to attand m intarriev ocnducted by 
sembers of the joint Steering CocLiiittee. A consultant or taan of 
consultants will be selected to carry out the study consequent to 
tha interviews. (Carried out at H.C.E. Rsgianal Offices) 

Tha joint SteerLig Ccaimittaa reserves the right to reject an*/ 
or all proposals. 
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IMTORMATION FOR CClTSULTAttTS 



li The consultant will subroit a detailed v/ork schedule showing 
staff, resciirces and tiaa allocations to all phases of the 
study. 

|,», The consultant will subndt a list of individuals with thair 
qualifications wiio will be working on tiie project. 

3. The consultant will subff.it an ita-tazed bz^s.kd.c--rr^ of the price 
shoxfing cost for aach site, astinatsc livin-r etrpe.-ist^s, zr.cr.^ 
calls, «tc. and any other associated study costs. 

4.. The successful applicant will be required to attand a one 

day briefing at .MOS offices, 135 St- Clair Ave. West, with 

successful applicants from other regions to refine the tarns 
of reference. 

5', The work will be completed and a written report submitted, in 20 
copies, to the Site Coordination Coaasittae by Septambar 3C, I9S0, 

■ is* Progress meetings will be held as specified. 



fi Progress payments will be paid monthly after prese.itation of 

invoices supported by receipts or other docujr.ants to establish 
that the invoice is foe amounts reasonably incurred or earned in 
connection with the study. 

:#* The consultant will be responsible for obtai.iir.g, at his ov/n 

expense, ail things necessary that axs required to carforra the 
study including any laboratory facilities. 

■f. The consultant will provide a contingency allowance v.-[iich wiil 
not be used thrcughcut the jtudy wic^cut the vri'-.ter. oemission 
of the M.0,£. 

W. .A.11 salaries and expenses ri;iated to -sr3«:'.r.el assigned tc -chs 
project will ia s'lbject tc ::.0.Z. aprroval as being r<2asor.si;li. 
-TTicunts equivalent to the A.?.Z.C. schedule of salaries a.-'.d fees 
datsd A.ug'ust, 1977, or -anendr.ants thar-3co, vith any necaso-irv 
changes to reflect rates of remuneration fir different jobs,* 
will be accepted as reasonable. 

11. In the event work falls be.hind the schedule, the M.O.E. :r>ay 

cancel further work by the consultant wichout prejudice to any 
other rights and remedies available co the M.O.Z. 



12. 



The M.C.E. siay cancel the contract at any time 3.r.d iis only 
obligation will be to pay the consultant for all wcrk dene lo 
the date of cancellation and for any future axpensas which the 
consultant remains legallv obliged to pay in connection with 
the study a.-.d for which the consultant is net ct.^.er-.»'is« raimhursad. 



/2 



IJ, 



14, 



21. 
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Th« Minisrar of ths Hnvirannent is the agar.- of Ker Majastv 
for all purposes a£ tihe ceJntraci:. Nothing contained in or 
Omitted from the contract shall restrict any of the rights 
or power cf Ker Majesty cr the Minister. 

tUthour the written approval of tha :'..0.2., the li.0.2. shall 
not be iiaala to pay Eors than the price "aid far the study. 



13. The M.0.£. shall have the right to inspect cr audit e.ny 

records of the consultant or anyone vrrri-ri-^g directly or 
indirectly far the consultant for the prjrr'-"<is cf t;is study 
to detasnine chat any ancur.t fcr which the '-^C.Z. 15 i.v.'olvec 
is reaaonahls in aaount and haa been prcperly incurred for 
the purposes of the study. 

16. Ail data, information and industrial property 3uch as i^atsnts , 
trade marks, industrial design and copyright acquired or 
developed through the study becotae the exclusive prccerty of 
the K.O.S. and vill not be divulged to other parties without 
written consent of the .M.C.E. 

17. Jersonnei will not be assigned to the study without -.vrittan 
approval from the .M.o.S. 

13. The successful applicant will act as an independent consul cane 
and not as a servant or agent of the H.O.E. 

19. The Director of the Waste Management Sranch of the Minisrr-/ 2f 
t.he i.nvirofiffient or a person designated sy him in wri:;ing may act 
far the M.C.2. in connection vit.h t.he contract. 

20. M.0.2. raans Ser Majesty. the Queen in the EUgh- of Cntario as 
represented by the Mi.-.ister of the E-ivircnffient. 

The c0nsulta.1t -will rapor-c the inforaaticn obtained and findings 
on each site en forms I and :i provided by -r.e ll.C.t, The fcrrs 
will be submitted weeicly to the regional repr'jsen^ative a-"* --a 
head office, instructions fcr cocple-ing fcrrns './ill be =rcvidad 

22. Additional site infcrJ.ation ^original data shs3i»tr) car. be 

reviaved at M.C.s. regional offices and ti-.e Wajt- ::a-.5igl-£r.t 
"ranch, 133 St. Clair V'esc, Tcronto. 

22. M.O.i. regional repraserrati-'-s are ax-ailable fnr siz.5 visits 
at t.he request of the consultant. 

24. Proposals will be required r.o later than 12:00 ?.-., Jul-,- 22, 
1980 at the Ministry of the Environment, 133 St" Clair Wast"' 
Toronto. 
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LIST OF SECTIONS 

NORTHEASTERN SITES 

Section Site No. * Location 

1 S-18-R Meldrum Bay 

^ S-24-0 Boland's Bay 

3 S-45-0 Marks tay 

4 S-49-0 Wahnapitae 

5 SM-21-0 Buckle's Creek Mine 

6 SM-25-0 Quirke Lake 

7 SM-26-0 Sheriff Lake 

8 SM-61-0 Westner Lake 

9 SM-62-0 North Nordic Lake 
XO SM* Cherokee 

11 T-ll-R Constance Lake 

12 T-18-R f Charlton "*- 

13 T-54-0 King Kirkland 

14 NB-1-0 Burk's Falls 
if NB-2-0 Powassan 

16 NB-3-0 Bonfield East 

17 NB-4-0 Katrine 
is NB-5-0 Kearney 
If NB-6-0 Nipissing 
20 NB~9-0 - Trout Creek 
ii NB-49-R -y. Bonfield West 



*As identified in the Ministry of the Environment publication 
"Site Inventory Study, June 1980". 
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1.1 SITE LOCATION AND HISTORY 

Waste Site S-18-R is located along 
a seldum used one lane road on the west edge of the Village 
of Meldrum Bay, on Manltoulin Island. The site is situated 
in the Township of Dawson. Figure 1.1 locates the site 
{UTM: From 335375E, 5088100N to 335700E, 5087750N). 

According to various residents, 
this site has always been used as the refuse disposal area 
for the Village. It continued to be used until the early 
1970 's at which time all of the waste materials from the 
Village of Meldrum Bay were taken to the Dawson Township 
landfill located in the Totten Lake area. That landfill 
site has subsequently been closed and a new site located on 
Highway 540 is now being used as the Township's disposal 
site. 

The only known users of the 
Meldrum Bay site were the village residents themselves. 
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1.2 FIELD INVESTIGATION 



1.2.1 EXISTING CONDITIONS 



Waste materials have been 
scattered along a 600 meter length of roadway as 
shown on Figure 1.2. The refuse is generally within 
15 meters of the roadway. The maximum depth of 
refuse in the area is estimated at .6 meters. None 
of the waste materials discarded at the site have 
been covered with any soil. 

The refuse materials encountered 
at the site are primarily domestic. No indication of 
liquid and/or hazardous wastes were found. 

There is a secondary waste 
disposal area along Hill Street in a "V" shaped 
ravine which is approximately a meter in depth and 
three meters wide. Apparently this area of refuse 
disposal is still being used from time to time. 

The area along both sides of the 
road is quite heavily wooded. Although the refuse is 
scattered amongst the entire treed length of the 
roadway, no signs of vegetal stress were observed. 
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figure 1.1 

Site Location 

Waste Site Identification Study 

Preliminary Field Investigation 
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figure 1.2 
SiteS-18-R, Aerial Photo 

Waste Site Identification Study 
Preliminary Field Investigation 
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Because of the placement of refuse 
material in the wooded area along the roadway/ it is 
doubtful that burning of any refuse ever occurred. 

As can be seen from the 
topographic map, Figure 1.1, the area between the 
waters of Meldrum Bay and the site are steeply sloped 
towards the Bay. West of the community center, the 
ground elevation slowly continues to rise with 
sporadic, abrupt increases occurring as a result of 
bedrock outcrops. 



1.2.2 LOCAL GEPLQGY AND BOREHOLE INVESTIGATION 

The majority of the area in the 
vicinity of the disposal site has less than 0.3 
meters of overburden material covering the bedrock. 
In fact there are several areas of rock exposure 
visible along the length of the roadway. Of the four 
boreholes attempted in the main disposal area, only 
one encountered material other than topsoil. That 
material was a brown sand, silt and fine gravel 
mixture. 



1-5 



Borehole logs from the field 
investigation are presented in Table 1.1 



1.2.3 LANDFILL GAS MONITORING 

The only area where refuse was 
deposited with any notable depth, was in the main 
disposal body located 100 meters from the community 
center road. A gas probe was installed in this 
deposit and was sampled for combustible gas. No 
combustible gas was found. 

Measurements for combustible gases 
were also taken by penetrating the sampler hose 
directly into the refuse materials. A further check 
was taken around the outside perimeter of the 
community center. The results of all these readings 
are presented in Table 1.2. 



1.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

No surface water courses or ponded 
water were found in the immediate disposal area. 
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TABLE 1.1 
BOREHOLE LOGS 



BOREHOLE NO. DEPTH (m) DESCRIPTION 



0.0 - 0.6 Refuse 

0.6 - 0.8 Topsoil 



Gas Probe Installed 
0.7 meters below grade 



2 0.0 - 0.2 Topsoil 

0.2 Rock 

- Auger refusal 



0.0 - 0.2 Topsoil 

0.2 Rock 

- Auger refusal 



0.0 - 0.2 Topsoil and Stones 

0.2 - 0.3 Brown Sand, Silt 

and Fine Gravel 
0.3 Rock 

- Auger refusal 



TABLE 1.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 

LOCATION /DATE Sept. 18/80 



BHl 

Top of Refuse 

Community Center 



The nearest water body is Meldurm 
Bay, which is on the order of 350 meters east of the 
landfill site. 

There are no wells within 100 
meters of the disposal area and therefore no water 
samples were collected. 
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1.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern, 

4) The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

5) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

7} Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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2.1 SITE LOCATION AND HISTORY 

Waste Site S-24-R is located 
approximately 1.2 kilometers north of the Sudbury Airport, 
in the Township of MacLennan, Regional Municipality of 
Sudbury, as located on Figure 2.1 (UTM: 516150E, 5166100N) . 
The site is positioned approximately 400 m south of a 
Canadian National Railway Line. 

Figure 2.2 presents an aerial 
photograph of the site. The road leading past the disposal 
site originally provided access to two (2) mining sites 
(Nickel Rim Mine and MacLennan Mine) further north of the 
airport, both of which are closed. 

Reported users of the site include 
The Nickel Rim Mine and the homeowners of Boland's Bay. 
Although the Mine closed in the early 1960's, this site 
continued to be used up until the early 1970 's. After 
laying dormant for several years, it appears that the site 
is once again being used. Use of this site as a disposal 
area can therefore be described as a two stage development. 
The initial waste disposal area was an excavated pit located 
approximately 20 meters west of the access pond. All of the 
recent waste materials have been deposited along the 
shoulder of the road. 
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Judging from the presence of 
exposed embankment surrounding this disposal area, it is 
postulated that the site was originally used as a gravel 
borrow pit. 
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Site Location 

Waste Site Identification Study 

Preliminary Field Investigation 
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2.2 FIELD INVESTIGATION 



2.2.1 EXISTING CONDITIONS 



The area surrounding Site S-24-0 
is reasonably flat with no abrupt changes in relief 
other than the embankment formed as a result of the 
excavation of gravel materials. The walls of this 
borrow pit range on the order of 1.5 to 2 m in 
height. The Site is located on an extension of the 
plateau upon which the Sudbury Airport was 
constructed. There are rather severe drops in 
elevation off to the north and west of the site but 
these are in excess of 300 m away. 

The total area of refuse disposal 
is approximately .25 hectares. The refuse 
encountered at the Site can be generally broken down 
into three {3} groups of materials each of which has 
been deposited in a separate area. The main refuse 
pile consists of scraps of wood, metal, glass and 
rubber. 
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This main disposal area is located in the bottom of 
the excavated area along the western embankment of 
the borrow pit. The refuse is mounded in a pile 1.0 
to 1.3 m in height, 30 ra in length and approximately 
9 m in width. In most areas it is separated from the 
toe of the western embankment slope by 1 to 2 m. 

A secondary refuse pile, generally 
consisting of lumber and larger metal scraps, is 
located south of the main refuse pile on the 
southwestern embankment face of the borrow pit. 
These materials were simply discarded over the edge 
of the embankment. This refuse pile ranges up to 2 m 
in height, 30 m in length and 8 m in width. 

A third disposal area has recently 
developed along a 50 m length of the main access 
road. Refuse in this area includes surficial 
deposits of cardboard, rubber tires, metal, wood 
scraps, household furniture and appliances. This 
area of disposal still appears to be in use, while 
the first two areas which are located in the 
excavated area, have been idle for quite some time. 
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In addition to these three (3) 
main disposal areas, a number of items such as 
household appliances and two (2) derelict cars have 
been discarded throughout the area. No sign of 
liquid and/or hazardous wastes were found at this 
site. 

All of the refuse disposed of at 
the S-24-0 site has been left exposed. No cover 
material has been placed over the refuse, although 
the main refuse pile has a large percentage of sand, 
silt and gravel materials intermixed throughout the 
refuse. 

Because of the high wooden fibre 
content of the refuse at this disposal site, it is 
doubtful that refuse burning ever occurred at the 
site. No charcoal or charred pieces were 
encountered. 

The bush area around the site is 
moderately sparce. While the area is covered with 
trees, they are all generally quite small, with few 
tree trunks exceeding 15 cm in diameter. There is 
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very little undergrowth in the form of tall grasses, 
weeds and bushes in the wooded areas. 

The exposed bottom of the 
excavated area is still generally void of any growth, 
although a few trees are beginning to take root along 
the edges of the pit. There are no apparent signs of 
vegetal stress in the area as a result of the use of 
the area as a disposal site. 



2.2,2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

The predominant materials 
encountered at the site are sand and gravel. The 
embankment materials, have the consistency of a 
Granular 'B' type of material which could be suitable 
for use as a road construction base. Observations 
made of the exposed embankment indicate that this 
sand and gravel horizon generally constituted the 
upper 1.5 to 2 ra of overburden material. Beneath 
this upper deposit, the gravel content quickly 
diminishes, leaving only the sand portion of the 
mixture. It appears that only the prime sand and 
gravel mixture was extracted from this pit, leaving 
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the sand layers in place. Two (2) boreholes were 
drilled into the bottom of the gravel pit to identify 
the soil strata beneath the excavated area. 

The results of the on-site 
borehole investigation are presented in Table 2.1. 
Figure 2.2 locates the boreholes. 



2.2.3 LANDFILL GAS MONITORING 

On September 16, 1980, a gas probe 
was installed in Borehole No. 1, located in the main 
refuse pile. The results of the landfill gas 
measurements taken from this probe are presented in 
Table 2.2. 

It is anticipated that because of 

the exposed state of the refuse at this site, any 

landfill gases generated would vent through the 
refuse. 

There are no structures in the 
surrounding area. 
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TABLE 2.1 
BOREHOLE LOGS 



BOREHOLE NO, 



DEPTH (m) 



DESCRIPTION 



0.0 - 1.2 



Wood, Metal Scraps 
and Glass, in an 
Orangish Brown 
Silt, Sand and 
Gravel Matrix 
Auger Refusal 
Gas Probe Installed 
1.1 meters below grade 



0.0 - 0.3 



0.3 - 0.9 



Light Brown Medium 

to Coarse Sand, 

with some Fine 

Gravel 

Tan, Fine to 

Medium Sand 



0.0 - 0.3 



0.3 - 0.6 



0.6 - 0.9 



Medium Brown to 
Slightly Red, 
Medium to Coarse 
Sand and Fine to 
Medium Gravel 
Light Brown Medium 
to Coarse Sand 
with some Fine 
Gravel 
Tan Medium Sand 



TABLE 2.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 

LOCATION/DATE Sept. 16/80 Sept. 17/80 
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2.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

Because of the permeable nature of 
the soils and lack of significant relief patterns in 
the immediate area, little surface runoff is expected 
to be generated. There are no water courses 
traversing the area and therefore, no sampling was 
undertaken. The nearest body of water is a swamp and 
ponding area approximately 400 m west of the site. 

The soils beneath the site and the 
disperson/dilution potential of the site would 
effectively attenuate any water borne contaminants. 
The isolated location of the site coupled with the 
small quantity of the wastes also tends to reduce the 
site's environmental impact. 

There are no private water wells 
^ in the area. 
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2.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring progranme results indicate that 

combustible gases are not being generated by the waste 
disposal site. 

2} The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern. 

4) The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

5} Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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3.1 SITE LOCATION AND HISTORY 

Waste Site S-45-0 is located south 
of the Town of Marks tay on Nepewassi Lake Road in the 
Township of Hagar. The Site is located on Figure 3.1 (UTM: 
534850E, 5146400N) approximately 300 m south of the 
microwave towers which are also located on Nepewassi Lake 
Road, 

The waste site operated for a 
period of approximately 10 years and closed in the mid 
1960 's. The Site is located on private property which was 
originally owned by a Mr. Cutts. The present owner is Mr. 
Hicks of Sudbury, Ontario. 

The people of the Town of Marks tay 
and the surrounding area are the only known users of the 
waste site. Figure 3.2 provides an aerial view of the 
landfill disposal area. 
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3.2 FIELD INVESTIGATION 



3.2.1 EXISTING CONDITIONS 



The disposal area covers the 
eastern half of an elongated clearing as shown on 
Figure 3.2. The clearing appears as a large mound 
with a center core of exposed rock along most of the 
western side. The rock exposed area acts as a 
drainage divide for the site with runoff waters being 
diverted either to the west down the embankment to 
the roadway, or to the east through the refuse 
disposal area into the wooded area on the east side 
of the site. A secondary drainage pattern results 
from the natural slope of the land from north to 
south at a grade of approximately 2 to 3%. 

It is postulated that the exposed 
rock surface on the western half of the clearing 
provided access to the disposal area. The irregular 
pattern formed by the western limit of refuse 
disposal indicates that materials were originally 
disposed of in hollow areas in and around these rock 
exposed areas. As more materials were discarded at 
the site, the disposal area moved further eastward. 
At the present time, the eastern boundary of the 
landfill site is a refuse embankment bordering on the 
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Site Location 
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figure 3.2 

SiteS-45-0, Aerial Photo 

Waste Site Identification Study 

Preliminary Field Investigation 
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edge of a wooded area. The embankment height ranges 
up to two meters along the northern half of the site 
and up to one meter in the southern area. The 
overall site dimensions are estimated as 100 meters 
in length and 5 to 3 meters in width covering an 
approximate area of 0.15 hectares. 

There is a second rock exposed 
area in the woods on the eastern edge of the refuse 
disposal area. This rock exposure differs from that 
found along the western edge of the clearing in that 
the former creates an abrupt uplift in the surface 
relief whereas the latter tends to blend in with the 
surrounding topography, and is therefore, only 
partially exposed. 

The majority of the waste 
materials encountered at the site were domestic in 
origin. There are also a number of derelict cars and 
car parts exposed along the edge of the disposal 
area. Typical wastes encountered include metal 
scraps, paper, plastic bags and glass. No liquid 
and/or hazardous wastes were encountered at this 
site. 

The refuse was never covered with 
any soil material, however there is a substantial 
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vegetative growth which has taken root in the refuse 
material. The most prominent of these are raspberry 
bushes and thistles. The remainder of the clearing 
not used for refuse disposal is generally covered 
with tall grasses. The rock outcrop areas, although 
mostly exposed, ace partially covered with mosses. 
The wooded area surrounding the refuse disposal 
opening is filled with fir, birch and poplars. There 
were no signs of vegetal stress apparent at the site. 

Although the site is reported not 
to have been burned on any sort of a regular basis, 
it is known to have been on fire on a few 
occassions . 



3.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

In viewing the site, it is evident 
that the depth of overburden material is in most 
cases, minimal. In fact, there are areas of exposed 
bedrock throughout the disposal area. 

The native material encountered at 
this site was a tan coloured silt with traces of sand 
and clay. 
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A total of seven boreholes were 
augered at the site, as shown on Figure 3.2. Table 
3.1 presents the borehole logs. Most of the 
boreholes encountered the native tan coloured silt 
material. 



3.2 3 LANDFILL GAS MONITORING 

A gas probe was installed in 
Borehole No. 1 on September 16, 1980. The 
installation location is identified in Figure 3.2 and 
the measured gas readings are presented in Table 3.2. 

Due to the fact that the refuse 
disposal area is practically surrounded by areas of 
exposed bedrock, there is little opportunity for 
landfill gas migration in the subsurface regime. Any 
gases therefore produced are expected to vent to the 
atmosphere either through the top of the refuse or 
through the embankment created on the eastern edge of 
the refuse disposal area. 

No off-site checks for landfill 
gas were taken as the nearest structure is the 
service building for the microwave towers located 
300 m north of the site- 
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BOREHOLE NO, 



TABLE 3.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.9 



0.9 - 1.2 



1.2 - 1.4 



CO - 0.6 



0.6 - 1.5 



0.0 - 0.3 



0.0 - 0.2 
0.2 - 0.5 



0.0 - 0.9 



0.0 - 0.1 

0.1 - 0.5 

0.5 - 0.6 
0.6 - 0.8 

0.0 - 0.1 

0.1 - 0.5 



Metal, Wire, 
Plastic Bags, Foil 
and Paper in a 
Medium Brown Sand 
and Fine Gravel 
Matrix 

Medium Brown Sand 
and Fine Gravel 
with some Charcoal 
Tan Silt 
Gas Probe Installed 
1.0 meters Below Grade 

Dark Brown Sand & 
Silt with Little 
Plastic, Metal 
Scraps and Glass 
Dark. Brown Sand 
and Silt with a 
Trace of Refuse 

Topsoil 
Auger Refusal 

Topsoil 
Tan Silt 
Auger Refusal 

Dark Brown Sand & 
Silt with Little 
Foil, Glass and 
Metal Scraps 

Dark Brown Sand & 

Silt with Wood 

Fibres 

Dark Brown Sand & 

Silt with Iron 

Topsoil 

Tan Silt 

Dark Brown Silt, 

Sand & Roots 
Dark Brown Sand & 
Silt with Plastic, 
Glass & Metal 

Scraps very Loosely 

packed 

Auger Refusal 



TABLE 3.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
( % by Vol uine ) 

LOCATION /DATE Sept. 16/80 Sept. 17/80 
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3.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

There are no surface water courses 
located in the immediate vicinity of the refuse 
disposal area with the exception of one dry channel 
running between the rock exposed area east of the 
site and the eastern edge of the disposal area. 

There is a large swamp and ponding 
area located approximately 150 m to the west of the 
site however, it is not expected that surface water 
from the site reaches this ponding area because of an 
on-site drainage divide. 

No private wells are located near 
the site. 
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3.3 CONCLDSIONS AND RECX)WMENDATIONS 

1} The monitoring programme results indicate that 

combustible gases are not being generated by the waste 
disposal site#. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3} Combustible gas will not be generated at the site in 
quantities which warrant concern. 

4) The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

5) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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4.1 SITE LOCATION AND HISTORY 

Waste Site S-49-0 is located just 
north of the village of Wahnapitae, in Dryden Township, 
Regional Municipality of Sudbury. Figure 4.1 locates the 
site (UTH: 516100E, 5148950N) and Figure 4.2 presents an 
aerial photograph of the site. 

As can be seen on Figure 4.2 the 
site is situated on the edge of an old car trail that runs 
parallel to the Canadian Pacific Railway Line. A small 
creek crosses beneath the railroad tracks, which is the 
beginning of the disposal area. Figure 4.2 locates the 
refuse disposal area. 

Waste materials are evident along 
the edge of the roadway for a distance of 215 m. 

The Site was operated until the 
mid to late 1960 's. According to Village residents, the 
materials discarded at this site were mainly domestic wastes 
from the Village. 

At present the property is 
believed to belong to the Crown, although the Regional 
Municipality of Sudbury has used the roadway as the route 
for one of the City's main water intake lines. 
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4.2 FIELD INVESTIGATION 



4.2.1 EXISTING CONDITIONS 



Most of the waste materials 
disposed of at this site have been covered with silt 
and gravel material. It is not known whether this 
covering was completed when the site was closed, or 
as a result of excavations conducted in the area for 
the Regional watermain installation. The cover 
material ranges up to 0.3 m in depth, with some of 
the waste materials still visible along the toe of 
the roadway embankment slope. 

The standard procedure for waste 
disposal at this site appears to have been placement 
over the edge of the roadway embankment on the north 
and east sides of the roadway. Some of the waste 
materials discarded along the eastern edges of the 
roadway are now partially located in the creek. 

Typical waste materials 
encountered during the field investigations of 
September 15, 1980, included scrap metal, papers and 
glass. There are a few derelict automobiles which 
are also partially exposed along the edge of the 
disposal area. No evidence of liquid and/or 
hazardous wastes were found. 
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The site appears to be on the 
order of 215 m in length and 5 m In width. The 
isolated pockets of waste located further west of the 
main disposal area are merely surficial deposits. 
The main refuse area is 1.0 to 1.6 m in depth. 

The vegetative cover at the site 
generally consists of tall grasses. There are only a 
few trees in the area, most of which line the north 
and eastern edges of the main access road. No 
vetative cover has taken place on the access road 
itself or in the areas recently disturbed by the 
construction of the Regional watermain. 

There were no signs of vegetal 
stress related to the landfill activities. 

Two large rock exposed areas lie 
adjacent to the disposal site. The first area is 
situated to the south of the roadway and the second 
area is north of the CPR tracks. These uplifted rock 
exposures produce abrupt contrasts in relief in 
comparison to the flatness of the railroad and 
roadway areas. 

It was reported that the site had 
been burned on a regular basis. Apparently at one 
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time there was a rodent problem in the area, and it 
was found that through burning they were able to keep 
them under control. 

4.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

As can be seen on Figure 4.2, a 
total of nine boreholes were augered at the site. 
Table 4.1 presents the borehole logs. The surficial 
soils local to the site are generally a clayey silt. 

There are numerous bedrock 
outcrops throughout the area. 

The cover soil over the refuse 
generally consists of the native clayey silt, rock 
and stone. This soil cover varied from approximately 
to .3 m in depth. 

4.2.3 LANDFILL GAS MONITORING 

On September 15, 1980, a gas probe 
was installed in Borehole No. 1 at the western end of 
the disposal area. The gas probe is partially 
installed in a void that was encountered. The gas 
readings taken from this probe are presented in Table 
4.2. No combustible gas was present during the 
monitoring periods. 

4-6 



BOREHOLE NO. 



TABLE 4.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.1 
0,1 - 0.5 



0.5 - 0.6 
0.6 - 1.1 



Tan Sil 
& Rock 
Glass, 
Batteri 
Metal & 
Silt & 
Void 
Glass, 
Metal & 
Silt & 
Gas Probe 
0.9 meters 



t with Sand 
Fragments 
Paper, 
es , Scrap 

Rock in a 
Sand Matrix 

Paper, Scrap 
Rock in a 

Sand Matrix 

Installed 
below grade 



0.0 - 0.9 



Tan Silt with a 
Trace of Clay & 
Reddish Brown Clay 
Layers 



0.0 
0.6 



0.6 
0.9 



Tan Clayey Silt 
Tan Silty Clay 



4 



0.0 - 0.3 



Tan Silty Clay 
Auger refusal 



0.0 - 0.2 



Coarse Sand 
Auger refusal 



0.0 
0.2 



- 0.2 



Coarse Sand 
Auger refusal 



I 



0.0 

0.0 



0.0 
0.1 



0.8 

0.6 



0.1 
0.2 



Tan Clayey Silt 



Tan Clayey Silt 



Paper & Tin Cans 
Tan Clayey Silt 



TABLE 4.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 

LOCATION/DATE Sept. 15/80 Sept. 16/80 Sept. 17/80 
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It is postulated that if any 
landfill gas is produced, lateral migration would be 
minimal due to the tight nature of the soil and the 
numerous bedrock outcroppings. 

The nearest building to the site 
is on the order of 300 m south of the disposal area. 



4.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

As can be seen on the aerial 
photograph. Figure 4.2, a creek is located on the 
north edge of the refuse, flowing eastward. In 
addition, a ponded area is located to the south of 
the refuse. Two water samples were obtained from the 
creek. The sampling locations are shown on Figure 
4.2. It should be noted that the downstream sampling 
point {Sample No. 2) includes some of the effluent 
from the ponded area. 

During the sampling it was noted 
that the creek was at a high stage due to recent 
rainfall. 

The results of the sampling 
analysis of the creek area are contained in Table 
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4.3. No significant impact on water quality was 
noted. No signs of any leachate seeps were observed 
either. There are no wells in the inunediate area and 
therfore no further sampling was done. 

No noticeable effects on water 
chemistry is evident from the landfill site. 



4-10 



TABLE 4.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



SAMPLING LOCATION; 
DATE: 



CONCENTRATION 
1 2 

September 17, 1980 



PARAMETER 

Chloride as Cl" (mg/1) 

PH 

Iron as Fe (rag/1) 
Alkalinity as CaC03 (mg/1) 
Conductivity (umhos/cm^) 



io 

t 

0.37 

S 

125 



5 

8 

0.41 
10 
80 



SAMPLING LOCATIONS; 

1) Upstream Sample - Creek. 

2) Downstream Sample - Creek 



4.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas . 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern, 

4) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

5) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

6} During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
quality. 

9) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 



4-13 




Ontario 



Ministry 
of the 
Environment 



Section 5 

Site Inspection Report 
Waste Site No.SM-21-0 

Buckle's Creek Mine 



Conestoga - Rovers & Associates 



SECTION 5 



TABLE OP CONTENTS 



5.1 SITE LOCATION AND HISTORY 



Page 
5-1 



5.2 FIELD INVESTIGATION PROGRAMME 

5.2.1 EXISTING CONDITIONS 

5.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

5.2.3 LANDFILL GAS MONITORING 

5.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

5.3 CONCLUSIONS AND RECOMMENDATIONS 



5-2 

5-2 

5-5 
5-5 
5-8 

5-9 



FIGURE 5.1 
FIGURE 5.2 



LIST OF FIGURES 



SITE LOCATION 
AERIAL PHOTO 



5-3 



TABLE 5.1 
TABLE 5.2 



LIST OF TABLES 

BOREHOLE LOGS 
COMBUSTIBLE GAS READINGS 



5-6 

5-7 



5.1 SITE LOCATION AND HISTORY 

Waste Site SM-21-0 is located in 
Gunterman Township, approximately 125 m south of Highway 108 
in the Buckle's Creek Mine Area. Figure 5.1 locates the 
site (UTM: 377600E, 5136470N) and Figure 5.2 presents an 
aerial photograph of the site. 

The site was reportedly used by 
Rio Algom Ltd. (Buckle's Creek Mine) for the disposal of 
domestic and mine related wastes from 1956 to 1959. 
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5.2 FIELD INVESTIGATION 



5.2.1 EXISTING CONDITIONS 



Access to the waste disposal area 
is via a single lane dirt road. South of Highway 
108. 

Waste materials have been 
deposited over a steep embankment as shown on Figure 
5.2. These wastes are generally surficial, although 
two main piles of refuse are noticeable. The main 
refuse disposal area is approximately 10 m by 25 m in 
size. 

The wastes are primarily metal 
cables and wood scraps. Limited domestic waste was 
noted at the site. No liquid and/or hazardous wastes 
were encountered during the site investigation. 

Even though none of the wastes 
have been covered with soil, a light growth of scrub 
brush and weeds have overgrown the waste materials. 
Most of the refuse has been deposited into the wooded 
area on the embankment face. No landfill related 
vegetal stress was noted. 
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5.2,2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

Throughout the area south of 
Highway 108, there are numerous bedrock outcrops 
which indicate shallow overburden deposits. Much of 
the overburden in this area is topsoil. 

Four boreholes were augered at the 
site, as located on Figure 5.2. 

All of the boreholes encountered 
rock within 0.5 meters of the surface. The logs of 
these boreholes are presented in Table 5.1. 



5.2.3 LANDFILL GAS MONITORING 

A gas probe was installed in 
Borehole No. 1 on September 20th, 1980, results are 
presented in Table 5.2. 

The deposition of wastes over the 
edge of the embankment resulted in a wide scattering 
of the debris with no substantial depth. The refuse 
is generally non-putrescible and is not condusive for 
gas production. 
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BOREHOLE NO 





TABLE 


5.1 


BOREHOLE 


: LOGS 




DEPTH ( 


m) 





.0 - 0. 


2 





.2 - 0, 


3 





.3 - 0. 


4 





.4 - 0. 


5 



DESCRIPTION 



Tin Cans & Metal 

Scraps 

Medium Brown Medium 

Sand 

Cinders & Metal 

Scraps 

Topsoil 
Auger Refusal 
Gas Probe Installed 0.5 
Meters Below Grade 



0.0 - 0.2 



Topsoil 
Auger Refusal 



0.0 - 0.4 



Bricks, Glass, Scrap 
Metal & Tin Cans in 
a Topsoil Matrix 
Auger Refusal 



0.0 - 0.2 



Topsoil 
Auger Refusal 



TABLE 5.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 

LOCATION/DATE Sept. 20/80 Sept. 21/80 Sept. 22/80 
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5,2.4 SURFACE WATER AND GROUNDWATER MONITORING 

There was no surface water found 
in the immediate area of the disposal site. 

The closest body of water to the 
site is located over 4 00 meters southwest of the 
disposal area. This water body is known as Metevier 
Lake. 

There are no wells in the area. 



5-8 



5.3 CONCLDSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern. 

4) The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

5) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6} The landfill site will have exhibited its severest 

loading regarding contamination to the environment in 
the past. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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6.1 SITE LOCATION AND HISTORY 

Waste Site SM-25-0 is located near 
the Town of Elliot Lake, in the Township of Bouch, 
approximately one kilometer west of Quirke Lake. Figure 6.1 
locates the site (UTM: 377600E, 5147750N). Figure 6.2 
presents an aerial photograph of the site. The site is 
located on the north edge of an exposed rock clearing that 
can be seen on Figure 6.2. This site is situated around 
numerous present construction activities. A borrow pit is 
presently in operation approximately 60 m south of the 
site. 

The site is presently owned by Rio 
Algom Limited. The site was used by Rio Algom's Spanish 
American Mine for the disposal of mine and domestic wastes 
from the period 1956 to 1959. 
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6.2 FIELD INVESTIGATION 



6.2.1 EXISTING CONDITIONS 



Refuse materials encountered at 
this waste disposal site were catergorized as being 
approximately 20% domestic and 80% industrial. The 
domestic wastes typically included tin cans, plastic 
and glass. The industrial waste material was 
generally wood in the form of beams and planks or 
metal scraps mostly in the form of steel cables and 
machinery parts. There was also one small pocket of 
concrete rubble located on the eastern edge of the 
rock exposed area. No evidence of any liquid and/or 
hazardous wastes were encountered at the site. 

The total waste disposal area 
covers only 0.05 hectares, most of which is composed 
of individual refuse piles 3 m by 3 m in size. The 
domestic wastes are centrally located in one 6 m by 
12 m area that is generally 0.3 m or less in depth. 

Generally waste materials disposed 
of at this site have been placed in the wooded area 
along the north edge of the rock exposed clearing. 
It was noted during the course of the site 
investigation that a number of the lower branches of 
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the trees in the disposal area have died. VThile this 
was fairly common throughout the area, it appeared to 
be slightly more prevalent in the immediate disposal 
area. The fact that waste materials have been 
deposited around the base of the trees may have some 
bearing on this condition. 

Although none of the waste 
deposits have ever been covered with soil, some small 
shrubs and raspberries have overgrown much of the 
exposed refuse. 

It is doubtful that the site was 
ever burned since most of the wastes were deposited 
in the wooded area. The entire waste disposal area 
generally drains towards a large ravine located 
approximately 30 m north of the site. This ravine 
slopes northeasterly toward Quirke Lake. The ravine 
was dry at the time of the site investigation. 



6.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

The bedrock in the area of the 
site is shallow as evidenced by the rock outcrop on 
the southern limit of the disposal area. None of the 
boreholes drilled in connection with the soil 
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investigation penetrated more than 0.60 meters into 
the overburden material which was basically topsoil. 
The borehole logs are presented in Table 6.1. 



6.2.3 LANDFILL GAS MONITORING 

A gas probe was installed into the 
domestic waste refuse pile as noted in Figure 6.2. 
The probe was monitored on a daily basis for 
combustible gas production. No combustible gas was 
measured. The gas monitoring results are presented 
in Table 6.2. 

There are no structures in the 
surrounding area and therefore no off-site 
measurements of combustible gas were taken. 



6.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

The closest body of water to the 
landfill disposal site is the tailings pond area on 
the eastern end of Northspan Lake, which is 
approximately 250 m south of the site. Local 
drainage configurations at the disposal site indicate 
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BOREHOLE NO, 



TABLE 6.1 
BOREHOLE LOGS 
DEPTH (m) - 



DESCRIPTION 



0.0 - 0.4 



0.4 - 0.5 



Tin Cans, Paper & 

Wood Chips in a 

Topsoil Matrix 

Topsoil 
Auger Refusal 
Gas Probe Installed 0,5 
meters below grade 



0.0 




0.2 


Topsoil 
- Auger Refusal 


0.0 
0.1 


- 


0.1 
0.6 


Wood 
Topsoil 


0.0 
0.1 


- 


0.1 

0.3 


Glass & Wood 
Topsoil 
- Auger Refusal 


0.0 
0.3 


- 


0.3 

0.5 


Tin Cans, Glass & 
Wood Chips in a 
Topsoil Matrix 
Topsoil 
- Auger Refusal 



TABLE 6.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Sept. 19/80 Sept. 20/80 Sept. 21/80 Sept. 22/80 
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that surface water flow is to the north toward the 
ravine. As there was no water flowing in the ravine 
at the time of the investigation, no surface water 
samples were taken. No evidence of leachate seeps 
were observed. 

There are no water wells in the 
area. 
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6.3 CONCLDSIONS AND RECOMMENDATIOMS 

1) The monitoring progranune results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern. 

4) The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

5) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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7.1 SITE LOCATION AND HISTORY 

Waste Site SM-26-0 is located 
approximately 3.5 kilometers northeast of Elliot Lake in 
Gunterman Township. Figure 7.1 locates this site (UTM: 
375500E, 5140200N), 

The site is situated on the 
northwest side of the gravel access road leading to Sheriff 
Lake. Figure 7.2 presents an aerial photograph of the 
site. 

The site is part of the Milliken 
Mine area owned by Rio Algom Limited. 

A large construction program is 
presently underway 20 meters northwest of the site as can be 
seen on Figure 7.2. 

The use of this site as a disposal 
area is reported to coincide with the operation of the 
Milliken Mine. The mine started up in 1958 and closed in 
the fall of 1964.. Most of the refuse placed at this site 
during that six year period was mine related waste (rock, 
wood and metal scraps). However, the site is still in use 
by Rio Algom Ltd. as well as some of the contractors working 
in the area. 
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7.1 FIELD INVESTIGATION 



7.2.1 EXISTING CONDITIONS 



The majority of the site contains 
brick and rock wastes from the mining operation. 
These materials are located throughout the central 
portion of the site and have been covered with a 0.15 
m of sand and fine gravel. Around the perimeter of 
the site there are large quantities of exposed wood 
materials and scrap metal most of which appear to 
have been left over from the mining operation. 

Initially waste materials were 
deposited along the edge of the roadway (refer to 
Figure 7.2) but as more materials were brought to the 
site, the disposal area grew north-westward. At the 
present time, the depth of waste materials discarded 
at the site range from m along the roadway, to a 
maximum of 4.5 m at the northwestern most point. 

As the site expanded 
northwesterly, more of the densely wooded area 
surrounding the site was buried. There are a few 
dead trees located along the site perimeter, however 
these can be attributed to the fact that the refuse 
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Site Location 
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figure 7.2 
Site SIV|-26-0,Aerial Photo 

Waste Site Identification Study 
Preliminary Field Investigation 
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has been piled around the base of these trees. There 
also appears to be a very localized area just 
northwest of the disposal area in which some of the 
lower branches of the trees have died. While this is 
fairly common throughout the area, it appears to be 
slightly more prominent in this area. 

Continued use of this site by Rio 
Algom Ltd. is still limited to the disposal of dry 
wastes which include wood, rock and metal scraps. 
However, some recent deposits of domestic wastes were 
found along the western edge of the disposal area. 
These have reportedly been deposited at the site by 
outside contractors working in the area. There is no 
evidence of any liquid and/or hazardous waste 
disposal at this site. 

Because of the nature of the 
initial materials disposed of at the site, it is not 
expected that the waste materials were burned. 

7.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

In viewing the local construction 
work in progress on the north side of the site, the 
following native materials were observed. The 
surficial overburden materials are a medium brown 
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sandy silt. At depth this sandy silt material is 
intermixed with gravel and boulders. 

During the field investigation 
programme, a total of nine boreholes were augered at 
the site. Table 7.1 presents the borehole logs. 
Most of the boreholes terminated within 0.2 meters of 
the surface as a result of encountering the waste 
rock material deposited on the site. Only along the 
northwestern edge of the site was any appreciable 
depth penetrated. 

Attempts made to auger the 
southeast side of the roadway, did not exceed 0.3 ra 
in depth as refusals were also encountered here. 
These refusals were probably caused by bedrock as 
there were numerous areas of exposed bedrock on this 
side of the road. 



7.2.3 LANDFILL GAS MONITORING 

On September 20th, 1980, a gas 
probe was installed in Borehole No. 1. Gas readings 
taken during the course of the investigation are 
presented in Table 7.2 The monitoring indicated that 
no gag production was occurring. 
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BOREHOLE NO. 



TABLE 7.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.3 
0,3 - 1.2 



6 



0.0 
0.2 

0.0 
0.2 

0.0 
0.2 

0.0 
0.2 

0.0 
0.2 

0.0 
0.3 

0.0 

0.2 



- 0.2 



- 0.2 



- 0.2 



- 0.2 



- 0.2 



- 0.3 
-1.1 

- 0.2 



0.0 - 0.2 



Brown Sand & Fine 
to Medium Gravel 
Rags , Paper & Wood 
Chips in a Brown 
Sand & Fine to 
Medium Gravel Matrix 
Gas Probe Installed 1.3 
meters below grade 

Brown Sand & Fine to 
Medium Gravel 
Red Brick 
Auger refusal 

Brown Sand & Fine to 
Medium Gravel 
Red Brick 
Auger refusal 

Brown Sand & Fine to 
Medium Gravel 
Grey Rock 
Auger refusal 

Brown Sand & Fine to 
Medium Gravel 
White Rock 
Auger refusal 

Brown Sand & Fine to 
Medium Gravel 
Yellow Rock 
Auger refusal 

Brown Sand & Fine to 
Medium Gravel 
Rags & Paper in a 
Brown Sand & Gravel 
Matrix 

Brown Sand & Fine to 
Medium Gravel 
Grey rock 
Auger refusal 

Dark Brown Sandy 
Topsoil 
Auger refusal 



TABLE 7.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Sept. 20/80 Sept. 21/80 Sept. 22/80 
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The potential for production of 
landfill gas from this site is limited to the 
northwestern edge of the disposal area where the 
domestic wastes are located. Any gas generated from 
this refuse would vent either upwards or through the 
embankment slope to the atmosphere. 

No off-site monitoring of landfill 
gas was conducted as there were no structures located 
in the area. 



7.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

The closest body of water is a 
small lake approximately 400 meters west of the 
disposal site. 

No surface water is located 
adjacent to the site. No leachate seeps were 
observed at the site. 

At the present time, the surface 
runoff generated on-site would flow into the 
construction area north of the site. 

There are no water wells in the 
area. 
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7.3 CONCLDSIONS AHD RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate quantities of 
combustible gas. 

3) The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

4) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 

5) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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8.1 SITE LOCATION AND HISTORY 

Waste Site SM-61-0 is located 
approximately 3 kilometers east of Elliot Lake in Gunterman 
Township as shown on Figure 8.1 (UTM: 376500E, 5137700N). 
Figure 8.2 presents an aerial photograph. 

The site is situated on the south 
shore of a tailings pond. The tailings pond is located on 
the western tip of the solidified tailings area of the 
Nordic Mine Site. 

The refuse disposal site is a part 
of the Nordic Mine operation, owned by Rio Algom Ltd. Use 
of this site was .reportedly terminated when the mine site 
closed in 1969. The Nordic Mine site is the only known user 
of this disposal area. 



J-1 



8.2 FIELD INVESTIGATION 



8.2.1 EXISTING CONDITIONS 



Although it was reported that 
domestic waste was disposed of and burned at the 
site, all of the refuse observed during the field 
investigation was industrial in nature. 
Approximately 70% of the observed waste materials 
were metal scraps in the form of beams, cables, drums 
and pipes. The remaining 30% was wood material in 
the form of beams and planks. One derelict auto was 
abandoned on the site. All of these wastes were 
along the embankment face on the edge of the tailings 
pond. No liquid and/or hazardous wastes were found 
at this site. 

The remainder of the site is 
covered with waste rock material which is actually 
the major refuse component. The depth of this cover 
material varies significantly with several areas in 
excess of one meter. This cover material is very 
porous and loosely packed. 

The refuse disposal area extends 
from the access road leading past the southern edge 
of the site to the tailings pond 35 m further north 
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figure 8.2 

SiteSM-61-0, Aerial Photo 
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covering an area of approximately 0.20 hectares. The 
depth of waste material along the road and east side 
of the site is minimal. Along the west end of the 
disposal area a maximum depth of two meters of waste 
rock was observed. 

Other than the embankment at the 
tailings pond edge, the disposal site is generally 
flat. The entire site slopes gently northward at a 
grade of 2 to 3%. Generally the area south of the 
roadway slopes in a southerly direction causing the 
area to drain into Westner Lake. 

The top portion of the site is 
partially overgrown with grass, weeds and small 
shrubbery and there are a number of trees springing 
up through the waste rock cover. While there is no 
sign of vegetal stress on site or in the wooded areas 
east and west of the site, the vegetation around the 
entire perimeter of the tailings pond is dead. 



8.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

The overburden materials covering 
the bedrock in the area are relatively thin and 
generally are limited to topsoil. Outcrops are found 
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throughout the area including portions of the 
embankment faces leading down to the tailings pond 
and Westner Lake. There are also several large 
boulders scattered throughout the wooded areas around 
the disposal site. 

A total of four boreholes were 
augered at the site. The borehole logs are presented 
in Table 8,1. During the borehole investigation 
there was some difficulty in penetrating the waste 
rock cover. Even though this material was loose it 
was still difficult to maintain plumbness while 
augering. In addition to this the boreholes would 
collapse immediately upon removal of the auger bit. 



8.2.3 LANDFILL GAS MONITORING 

Due to augering problems, a gas 
probe was installed horizontally into the embankment 
face in an area of exposed refuse materials. The 
installed length of this probe is 1.1 m. 

Table 8.2 contains the results of 
the gas monitoring programme. No combustible gas was 
measured. 
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BOREHOLE NO, 



TABLE 8.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.1 

0.1 - 0.6 
0.6 - 0,7 



Grey Mixture of 
Small Rock in a Sand 
Matrix, Very Loose 
Brown Sand s; Fine 
Gravel 

Dark Brown Topsoil 
Auger refusal 



0.0 - 0.6 



Grey Mixture of 
Small Rock in a Sand 
Matrix, Very Loose 
Auger refusal 



0.0 - 1.1 



1.1 



Grey Mixture of 
Small Rock in a Sand 
Matrix, Very Loose 
Wood Chips 
Auger refusal 



0,0 - 0.8 



Grey Mixture of 
Small Rock in a Sand 
Matrix, Very Loose 
Auger refusal 



TABLE 8.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Sept. 21/80 Sept. 22/80 



Gas Probe 



\ 



It was reported that the landfill 
site was burned. Therefore, it is anticipated that a 
limited quantity of landfill gas would be produced. 
Should gas develop it would easily vent to the 
atmosphere through the porous cover material. 



8.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

It is evident that the tailings 
pond has been greatly affected by the presence of the 
tailings area located along its eastern shoreline. 

Two surface water samples were 
collected for comparative analysis to determine if 
any additional impact has been created by the 
presence of the landfill site. The upstream sample 
was taken east of the landfill area closer to the 
dyke separating the tailings area from the tailings 
pond. The downstream sample was taken adjacent to 
the landfill site as identified in Figure 8.2. The 
results of these analysis are presented in Table 8.3. 

There were no water wells in the 
area.: 



8-9 



TABLE 8.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



SAMPLING LOCATION: 

DATE: 



CONCENTRATION 
September 21, 19 80 



PARAMETER 

Chloride as CI- (mg/1) 

pH 

Iron as Fe (mg/l) 

Alkalinity as CaC03 (mg/l) 

Conductivity {umhos/cm3) 





3.5 
230 


2290 





3.5 

180 



2280 



SAMPLING LOCATIONS; 

1} Upstream Sample - Tailings Pond 

2) Downstream Sample - Tailings Pond 



8.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 

combustible gases are not being generated by the waste 
disposal site. 

2} The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas . 

3) The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

4) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 

5) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past, 

7) During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate. 
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8) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 

9) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
quality. 

10) Future leachate migration to local groundwater should 

not result in a significant detrimental impact on water 
quality. 
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9.1 SITE LOCATION AND HISTORY 

Waste Site SM-62-0 is located 
approximately three kilometers east of Elliot Lake in 
Gunterman Township as shown on Figure 9.1 (UTM; 37755QE, 
5137300N). Figure 9.2 presents an aerial photograph of the 
site. 

The site is situated along the 
western and southern tip of a peninsula which protrudes out 
into the eastern end of North Nordic Lake. This land is 
part of the Nordic Mine complex owned by Rio Algom Limited. 

In order to expand the area 
suitable for building construction and to maintain this area 
on a consistent grade, large quantities of waste rock 
material were brought into the area along the eastern edge 
of North Nordic Lake. The peninsula area accommodating the 
site was included in this expansion programme. As a result, 
the western end of the Nordic Mine complex has had up to 10 
meters of waste rock material placed over the original 
grade. Some of the Nordic Mine buildings have been built on 
this fill material. These buildings and the disposal site 
are illustrated in Figure 9.2. 

The peninsula area was used solely 
for the purpose of scrap steel storage. Only the enbankment 
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faces on the southern and western edges of the perimeter 
appear to have been used as refuse disposal areas. The 
refuse is reported to be mine related wastes (rock, metal 
and wood scraps). No liquid and/or hazardous wastes were 
deposited at this site. Although the Nordic Mine operation 
closed down in 1969, the waste materials found on the south 
and west edge of the peninsula appear to be from a more 
recent period. 
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figure 9.2 

Site SIVI-62-0, Aerial Photo 
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9.2 FIELD INVESTIGATION 



9.2.1 EXISTING CONDITIONS 



Most of the waste materials have 
been deposited over a 50 m length of the waste rock 
embankment. It was noted at the time of the site 
investigation that most of these materials are 
partially covered with the waste rock material. It 
was difficult to accurately estimate the limit of the 
refuse disposal area, due to the waste rock cover. 

It is estimated that the refuse 
materials consist of 75% wood products, composed 
primarily of large timbers, logs and wood scraps; 20% 
scrap metals in the form of pipes and empty drums; 
and the remaining 5% includes miscellaneous items 
such as concrete blocks, rubber tubing, plastic 
and pipe. 

The majority of the waste 
materials are positioned between the top of the 
embankment and the original grade of the peninsula. 
Some waste can be found in North Nordic Lake. 

The difference in elevation 
between the top of the peninsula and the water level 
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of North Nordic Lake is approximately 15 meters. Of 

this height, approximately 7 m is native material and 

the remainder is imported waste rock, as can be seen 
on Figure 9.2. 

The trees along the perimeter of 
the peninsula are growing in this native material. 
There are no signs of vegetal stress. 



9.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

Bedrock in the North Nordic Lake 
area is relatively shallow as evidenced by the 
numerous instances of exposed rock throughout the 
area, including the peninsula itself. 

A total of three boreholes were 
successfully augered at the site. Table 9.1 presents 
the borehole logs from this investigation. 

Several borehole attempts were 
made to penetrate the porous waste rock material on 
top of the peninsula. In every case refusal because 
of the stone occurred less than a meter from the 
sutface. The holes also collapsed when the auger was 
removed. No refuse materials were encountered. 
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BOREHOLE NO. 



TABLE 9.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.2 

0.2 - 0.8 

0.8 



Brown to Slightly 
Red Sand & Fine to 
Coarse Gravel 
Grey Sand & Fine to 
Coarse Gravel 
Rock 
Auger refusal 



0.0 - 0,2 



0.2 



Brown to Slightly 
Red Sand & Fine to 
Coarse Gravel, 
Changes to Grey 
Rock 
Auger refusal 



0.0 - 0.2 

0.2 - 0.5 
0.5 



Brown to Slightly 
Red Sand & Fine to 
Coarse Gravel 
Grey Sand & Fine to 
Coarse Gravel 
Rock 
Auger refusal 



9.2.3 LANDFILL GAS MONITORING 

Due to difficulties in augering 
through the waste rock materials, the gas probe was 
installed 1 m horizontally into the side of the 
embankment. The gas probe was installed in a void in 
the exposed waste and was subsequently sealed in 
place. 

The buildings in the background of 
Figure 9.2 were also checked for the presence of 
combustible gases. The results of all field 
measurements are presented in Table 9.2. 



9.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

Since this waste disposal site is 
located on the edge of North Nordic Lake, two samples 
were taken for comparative analysis. The upstream 
sample was taken on the north edge of the peninsula 
and the downstream sample was obtained on the west 
edge of the peninsula below the refuse area. The 
sampling locations are shown on Figure 9.2. 

The results of these analyses are 
presented in Table 9.3. 
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TABLE 9.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 

LOCATION/DATE Sept. 21/80 Sept. 22/80 



Storage Shed #1 

Storage Shed #2 

Storage Shed #3 (J 

Metal Bldg. #1 

Metal Bldg. #2 

Gas Probe 



TABLE 9.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



CONCENTRATION 



SAMPLING LOCATION: 1 2 

DATE: September 21, 1980 



PARAMETER 

Chloride as CI- (mg/1) 

pH 

Iron as Fe (mg/1) 

Alkalinity as CaC03 (mg/l) 

Conductivity (umhos/cm^) 



25 

i 

0.42 

30 

1380 



m 

0.41 

m 

1430 



SAMPLING LOCATIONS: 

1) Upstream Sample - North Nordic Lake 

2) Downstream Sample - North Nordic Lake 



As can be seen from these analyses 
there is no significant impact on North Nordic Lake 
by the presence of the landfill site. 

One notable feature observed 
during the site investigation is that a small creek 
which feeds into North Nordic Lake on the north side 
of the peninsula is completely orange in colour. The 
flow from this stream apparently comes from a 
treatment plant that is being used to clean the water 
from one of the tailings areas. The effect of this 
'stream on North Nordic Lake to this point in time has 
been that the entire inlet north of the peninsula has 
also turned orange. This discolouration can also be 
seen in Figure 9.2 

There are no water wells in this 
area. 
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9.3 CONCLUSIONS AND RECOMMENDATIONS 

1} The monitoring programme results indicate that 

combustible gases are not being generated by the waste 
disposal site. 

2) Combustible gas will not be generated at the site in 
quantities which warrant concern. 

3) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

4) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

5) During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate. 

6) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 

7) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
quality. 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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10,1 SITE LOCATION AND HISTORY 

Waste Site SM* (Cherokee Landfill 
Site) is located north of the City of Sault Ste. Marie near 
the intersection of Highway 17 North and the 5th Line as 
shown on Figure 10.1 (UTM: 705100E, 5162800N) . The site is 
rather remote, with only a few residential homes in the 
surrounding area. 

The Cherokee Landfill Site is 
approximately 25 years old and is still presently in use as 
a sanitary landfill. The site is operated by Cherokee 
Disposal and Construction Limited under an agreement with 
the Corporation of the City of Sault Ste. Marie. At the 
present time the site is servicing an estimated 80,000 
people in the Sault Ste. Marie area and handles an estimated 
180 tonnes per day (200 Tons). 

Although the site is approximately 
56 hectares in size, the present disposal area is limited to 
a 16 hectare segment of the site. A major portion of the 
site has already reached its volumetric capacity and has 
been closed. 

The site has been investigated on 
several occasions by other consulting firms. The most 
recent study was conducted by Gartner Lee Associates in 
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conjunction with Dillon who conducted a hydrogeologic 
investigation and groundwater sampling program at the site. 
The study concluded that: 

1) Leachate is generated at site. 

2) Leachate springs are occurring south of site. 

3) Leachate migration at the site is occurring, however the 
impact of this is unknown. 

4) Landfill gas migration should not be a problem. 
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figure 10.2 
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10.2 FIELD INVESTIGATION 



10.2.1 EXISTING CONDITIONS 



The breakdown of waste materials, 
disposed of at the Cherokee Site are reported in 
Table 10.1 

The solid industrial waste 
component comes from two local manufacturing firms. 
These wastes include paper from the Abitibi Pulp and 
Paper Company and wood chips from Weyerhaueser . The 
hauled sewage waste is mostly from the City sewage 
treatment plant which disposes of some of its vacuum 
filtered sludge cake at the site. 

It is reported that in emergency 
situations some other light industrial wastes were 
handled but only under the permission of the 
Ministry of the Environment. 

The site is presently managed 
under the guidelines and regulations set by the 
Ministry of the Environment. 

Generally waste materials brought 
to the site are disposed of in a designated area 
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TABLE 10.1 
WASTE MATERIAL BREAKDOWN 



Etomestic 60% 

Commercial 30% 



Solid Industrial 

Waste 7% 



Hauled Sewage 2.5% 
Other 0.5% 



under the direction of the landfill operator. These 
wastes are then compacted and covered on a daily 
basis. Maximum depth of waste materials is 
estimated to be on the order of 20 meters. 

The cover material is extracted 
from a borrow pit operated along the west side of 
the landfill area. The excavation created as a 
result of this operation is on the order of 10 
meters in depth. It is expected that this area will 
be used as a future refuse disposal area. This 
cover material is predominantly sand. 

The landfill disposal area has 
steep embankment slopes on all sides which maximize 
the potential area available for refuse disposal. 
Along the southeastern edge of the landfill area 
these embankments have been terraced and thus 
provide some erosion protection. 

Generally, the entire area 
surrounding the landfill site drains in a southerly 
direction. 

As for vegetation, there is a 
dense wooded area surrounding the entire Cherokee 
Landfill site. This has been beneficial in that it 
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has helped to further isolate the site from the 
surrounding areas. In this wooded area, there are a 
few dead trees most of which are located along the 
base of the landfill area. 

The site itself is only lightly 
vegetated with many barren areas visible across the 
site. There does not appear to be any ongoing 
maintenance plan as far as vegetation is concerned. 



10.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

The Cherokee Landfill Site is 
located in a major sand and gravel reserve. These 
materials were originally deposited as the beach of 
glacial Lake Algonquin. 

Review of a number of water well 
logs in the area along the Fifth Line indicate that 
there is a till layer in the overburden regime. 
However, the northern extent of this till deposit is 
not known at this time. 

The bedrock beneath the site is 
sedimentary rock consisting mostly of sandstone. 
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No boreholes were installed around 
the perimeter of the Cherokee Landfill Site as it 
was possible to make use of the existing monitoring 
system installed by Gartner Lee Associates Limited, 
Attempts made to penetrate the refuse materials on 
top of the landfill site to install gas probes were 
unsuccessful using the portable auger. 



10,2.3 LANDFILL GAS MONITORING 

The four gas monitoring locations 
installed by Gartner Lee Associates Limited were 
checked for landfill gases. No combustible gas was 
present as has been the case in all previous checks 
by other consultants. It is to be noted that these 
monitoring stations are not located in the refuse 
materials but around the perimeter of the site. The 
absence of gas migration does not imply that 
landfill gases are not being produced but rather the 
landfill gases are venting to the atmosphere. 

The results of the monitoring 
programme during the site investigation are 
contained in Table 10.2. 
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TABLE 10.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 

LOCATION/DATE Sept. 23/80 



Gas Probe 1 

Gas Probe 2 

Gas Probe 3 

Gas Probe 4 



10.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

The Cannon Creek is of major 
concern to the Cherokee Landfill Site as it 
encircles all but the west side of the refuse 
disposal area. In fact on the east side of the 
Cherokee Site, the flood plain of the Cannon Creek 
extends up to the toe of slope of the disposal 
area. 

In a previous study, it was 
determined that the water level of Cannon Creek 
during a regional storm would be in contact with 
the toe of slope of the refuse material at both the 
north and south ends of the landfill. Furthermore, 
it was noted that even the normal flow depth of 
water in Cannon Creek would be close to the refuse 
grade at the south end of the site. 

Once Cannon Creek passes beyond 
the southeast corner of the landfill site it joins 
into the Root River. An old meander loop which ran 
along the south end of the landfill was cut off and 
Cannon Creek was diverted into the Root River 
approximately 40 meters further upstream. 
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Throughout the area between the 
southern limit of the refuse disposal area and this 
abandoned meander loop of Cannon Creek several 
leachate springs are located. These leachate 
springs are detectable by their orange colour. 

For comparative purposes water 
samples were taken both upstream and downstream on 
Cannon Creek. A leachate sample from the area south 
of the landfill was also analysed. The results are 
shown in Table 10.3. 

As can be seen from a review of 
these analytical results the landfill has a slight 
impact on the Cannon Creek chemistry. The leachate 
seep chemistry indicates a rather weak leachate at 
this location. 

From the investigation conducted 
by Gartner Lee Associates Limited, it was determined 
that the groundwater flows southward across the 

site. 

In order to check for leachate 
generation three of the monitoring wells installed 
by Gartner Lee Associates Limited were sampled for 
comparative analysis. It is to be noted that at the 
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TABLE 10.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



SAMPLING LOCATION: 

DATE: 



CONCENTRATION 

12 1 

September 23, 1980 



PARAMETER 

Chloride as CI- (mg/l) 

pH 

Iron as Fe (mg/l) 

Alkalinity as CaC03 (mg/l) 

Conductivity Cumhos/cm3) 

Calcium as Ca (mg/l) 

Magnesium as Mg (rag/1) 

Hardness as CaC03 (mg/l) 

Manganese as Mn (mg/l) 

Nitrate as N (rag/1) 

COD (mg/l) 

Sulphate as SO4 (mg/l) 

Phenol (ug/1) 



s 


7.5 


10 


7.0 


7.1 


6.9 


0.48 


0.62 


XQ 


30 


30 


1120 


24 


50 


1430 


6.8 


10 


372 


2.7 


2 


100 


28 


33 


1340 


<0.1 


<0.1 


m 


0.2 


0.2 


<0.1 


<25 


<25 


115 


3 


6 


J 


46 


31 


U 



SAMPLING LOCATIONS; 

1) Upstream Sample - Cannon Creek 

2) Downstream Sample - Cannon Creek 

3) Leachate Spring 



TABLE 10.3 (Cont'd) 
WATER QUALITY ANALYSIS 



B. GROUNDWATER 



SAMPLING LOCATION: 
DATE: 



CONCENTRATION 
1 m 1 

September 23, 1980 



PARAMETER 

Chloride as CI- (mg/1) 

PH 

Iron as Fe (mg/1) 

Alkalinity as CaC03 (mg/1) 

Conductivity (umhos/cin3) 

Calcium as Ca (mg/1) 

Magnesium as Mg (mg/l) 

Hardness as CaC03 (mg/1) 

Manganese as Mn (mg/1) 

Nitrate as N (mg/l) 

COD (mg/l) 

Sulphate as SO 4 (mg/l) 

Phenols (ug/1) 



ii 


5 


160 


7.5 


6.8 


6.9 


1.12 


0.92 


9.60 


215 


130 


870 


335 


202 


1330 


m 


22 


160 


i 


6 


m 


108 


80 


632 


0.2 


0.3 


9.1 


<0.1 


0.4 


<0.1 


1050 


210 


200 


m 


31 


1 


m 


47 


m 



SAMPLING LOCATIONS; 

1) Borehole No. 1 

2) Borehole No. 2 

3) Borehole No. 4 



Monitor No. 1 
Monitor No. 1 
Monitor No. 1 



time of sampling, Borehole No. 5 was dry and 
Borehole No. 3 could not be located. These results 
are presented in Table 10.3. 

As would be expected from the 
groundwater flow pattern, borehole 1 and 2 do not 
show the full impact of the landfill activity as is 
illustrated in Borehole 4 which is located 
downstream of the site. Borehole 4 groundwater 
chemistry indicates a significant impact from the 
landfilling activity. 

Review of analyses performed by 
the Ministry of the Environment indicate that the 
domestic water wells along the Fifth Line have not 
been significantly impacted by the landfill site. 
The closest of these wells being on the order of 350 
meters to the south. 
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10,3 CONCLUSIONS AND RECOMMENDATIONS 

1) The landfill site is known to contain organic wastes and 
has the potential to generate combustible gas, 

2) The monitoring programme results indicate that the site 
normally allows for adequate venting to the atmosphere 
of the combustible gas during non-winter months. During 
this period lateral combustible gas migration should not 
occur. During the winter, Ice and snow will interrupt 
this natural venting thereby inducing lateral migration 
of combustible gas. 

3) Lateral migration of combustible gas from the site 
should not present a potential hazard as the spatial 
separation between the site and surrounding structures 
provides an adequate buffer zone. It is recommended 
that further monitoring during the winter months be 
undertaken to verify this condition. 

4) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 

5} Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 
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6) Historically, leachate migration at the site has caused 
significant impact on surface water quality immediately 
south of the landfill site. 

7) Further hydrogeological information of the landfill area 
is required to determine the leachate migration 
potential and hazard. 

8) Off-site groundwater quality investigations conducted 
by the Ministry of the Environment have not shown any 
significant detrimental impact from this landfill site. 
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11.1 SITE LOCATION AND HISTORY 

Waste Site T-ll-R is located 
approximately 3/4 o£ a kilometer south of the Town of 
Calstock in Studholme Township as shown on Figure 11.1 (UTM: 
705750E, 5518200N). Figure 11.2 presents an aerial 
photograph of the site. 

The refuse disposal area is 
located along the eastern edge of a log inventory area 
operated by LeCour Lumber. This land is leased from the 
Crown. The site is located north of the gravel roadway 
which provides access to the log inventory area from 
Highway 663. 

This site was used by the Calstock 
Indian Reserve, the employees of the two lumber mills in 
Calstock and also by residents of the surrounding area, for 
the disposal of domestic waste. No liquid and/or hazardous 
wastes were disposed of at this site. 

The site commenced operation in 
1970 and remained in operation until the opening of the new 
disposal site located directly across Highway 663 in 1975. 
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11.2 FIELD INVESTIGATION 



11,2.1 EXISTING CONDITIONS 



All of the materials deposited at 
the site were discarded into a large natural 
depression on the north side of the site access road. 
Occassionally, a bulldozer from the LeCour Lumber 
Mill would grade the disposal area. 

The maximum depth of waste 
materials in this main refuse area is reported to be 
on the order of 4 meters. 

When this disposal site was 
ultimately closed, a brown silt and sand material was 
brought in to cover the refuse disposal area. This 
cover material ranges in depth from 0.30 meters to in 
excess of 1 meter. This main refuse disposal area 
is approximately 0.15 hectares in size. 

Not all of the wastes disposed of 
at the site were discarded into this main refuse 
area. There are scattered piles of domestic debris 
in the wooded area on the eastern edge of the site. 
All of this material is surficial. 
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figure 11.2 
SiteT-11-R, Aerial Photo 

Waste Site Identification Study 
Preliminary Field Investigation 
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All of the refuse encountered 
during the site investigation was domestic waste 
including plastic bags, paper, tin cans, glass and 
wood chips. 

Although no industrial wastes were 
observed during the site investigation, accounts of 
the disposal of some scrap metals and old machinery 
parts were reported. Two abandoned cars are also 
known to have been disposed of at this site. 

While burning was not a regular 
practice at this landfill site, it is known that it 
was on fire on a few occassions. 

The natural drainage pattern of 
the area including the log inventories and the waste 
disposal site is to the north towards the town of 
Calstock. The slope is very gentle and has very few 
irregularities with the exception of the immediate 
disposal area. Two small berms have been constructed 
along the south and north-west sides of the disposal 
area. 



11-5 



11.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

The predominant native material at 
the site is a medium brown silt and sand material as 
was observed in a large borrow pit operating on the 
south side of the gravel entrance road. A few of the 
layers in the exposed embankment of the gravel pit 
were observed to contain clay and gravel. 

As part of the soil investigation 
of this site, several boreholes were augered into the 
waste disposal area. The drilling logs of these 
boreholes are presented in Table 11.1. Figure 11.2 
locates the boreholes. 



11.2.3 LANDFILL GAS MONITORING 

The site is producing combustible 
gas as was documented after the installation of the 
gas probe. Immediately after the probe's 
installation a reading of 12% combustible gases was 
measured. Complete monitoring results are presented 
in Table 11.2. 

Under normal circumstances, the 
landfill gas would naturally vent to the atmosphere. 
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BOREHOLE NO. 



TABLE 11.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.4 
0.4 - 1.1 



0.0 - 0.5 
0.5 - 1.1 



0.0 
0.5 

0.0 
0.3 



0.5 
0.9 

0.3 
0.9 



0.0 - 0.3 



0.0 
0.3 



0.3 

0.8 



0.0 - 1.1 



0.0 - 0.4 

0.4 - 0.6 



0.0 - 1.1 



Dense Brown Silt 
Rags, Glass, Tin " 
Cans St Plastic Bags 
with Brown Silt 
Gas Probe Installed 0.9 
meters below grade 

Medium Brown Silt & 

Sand 

Medium Brown Silt & 

Sand becomes Darker 

& less Sandy with 

Depth, Trace of Clay 

& Water at Bottom 

Medium Brown Silt & 

Sand 

Clayey Silt, Damp, 

Wood Chips at Bottom 

Medium Brown Silt & 

Sand 

Glass, Metal & 

Plastic in Silt & 

Sand Matrix 

Medium Brown Silt & 
Sand, Glass & Metal 
Scraps in Silt & 
Sand Matrix 

Medium Brown Silt & 

Sand 

Plastic Bags, Glass 

& Metal in Silt & 

Sand Matrix 

Medium Brown Sand & 

Silt 

Slightly wet with 

Depth 

Medium Brown Sand 
One Piece of Plastic 
in Medium Brown Sand 

Medium Brown Sand & 
Silt 



TABLE 11.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Sept. 24/80 Sept. 24/80 

{2:40 p.m.) (5:00 p.m. ) 



BH 1 - Gas Probe 12 

BH 1 - Gas Probe 1$ 



In the winter months it is conceivable that some 
lateral micfration of landfill gas w6uld occur, 
however this migration does not present any 
potential hazard. No off-site checks for landfill 
gas migration were made. 



11.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

The closest body of water is Pike 
Lake which is 600 meters east of the landfill site. 
No surface water ponding was evident adjacent to the 

site. 

Observations made of the borrow 
pit on the south side of the gravel access road 
showed no signs of overburden groundwater. Since the 
depth of the borrow pit is significantly deeper than 
the soil borings conducted during the site 
investigation, it is postulated that the water found 
in boreholes 2 and 7 is simply perched water. 
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11.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are being generated by the waste 
disposal site. 

2) The site normally allows for adequate venting to the 
atmosphere of the combustible gas during non-winter 
months. During this period lateral combustible gas 
migration should not occur. During the winter, ice and 
snow will interrupt this natural venting thereby 
inducing lateral migration of combustible gas. 

3} Lateral migration of combustible gas from the site is 
not a potential hazard. 

4) Future changes in land use on or around the site should 
take into consideration the identified gas generation 
and potential for migration. 

5) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

6) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 
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8) Historicaly, leachate migration was not recognized to 
have caused significant impact at the site. 

9) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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12. 1 SITE LOCATION AND HISTORY 

Waste Site T-18-R is located on 
the north edge of the Town of Charlton in Dack Township as 
shown on Figure 12.1 (UTM: 575250E, . 5295900N) . 

The site borders along the western 
boundary of the cemetery property just north of a school 
site. The Englehart River flows past the area, 
approximately 120 meters north of the site. 

The site was owned and operated by 
the Town of Charlton and the residents of the Charlton area 
up until 1974, at which time it was closed. The site was 
used for the disposal of domestic waste. No liquid and/or 
hazardous waste was disposed of at this site. 

At present, the site remains 
vacant with no apparent use. 
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12.2 FIELD INVESTIGATION 



12.2.1 EXISTING CONDITIONS 



Access to the site is provided via 
a dirt laneway that follows along the southern edge 
of the Town cemetary. This laneway terminates at the 
finger-like extension of the elevated plateau upon 
which the public school and cemetary are located. -"^ 
This narrow, elevated tract of land was used as the 
disposal area. The embankment faces along the north, 
west and south sides of this site were used for 
refuse disposal. 

The average height of the 
embankment faces on the south and west sides is 
approximately 1 m and on the north side approximately 
6 m. This sharp drop on the north side is part of a 
large gully which runs westward along the toe of the 
slope and then turns northward to the Englehart 
River. 

The top of the site itself is 
relatively flat with slight downward gradients 
radiating outward. Evidence of differential 
settlement is common around the top of the site's 
perimeter. 
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figure 12.2 
SiteT-18-R, Aerial Photo 

Waste Site Identification Study 
Preliminary Field Investigation 
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The overall dimensions of the 
waste disposal site are approximately 30 by 60 ra 
covering an area of approximately 0.2 hectares. 

Coinciding with the fact that the 
only known users of this site were the area 
residents r all of the refuse materials observed 
during the site investigation were of a domestic 
nature. Typical wastes included plastic bags, glass, 
metal, wire fence and paper. A few tires and some 
concrete scraps were also noted. 

Almost all of the waste materials 
disposed of at the Charlton site have been covered 
with a brown sand and silt material ranging from 0.3 
m to over 1 m in depth. However, there are some 
exposed materials visible on all of the embankment 
slopes, particularily the north side where a few 
automobiles have been abandoned. 

There are no signs of vegetal 
stress in the area other than 10 dead trees in the 
north-east corner of the site. These have obviously 
died as a result of refuse placement around the base 
of the trees. 
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The top portion of the site is 
completely overgrown with tall grasses, weeds, 
raspberries and seedlings. The embankment slopes are 
heavily overgrown with thistles and raspberries. 



12.2,2 LOCAL GEPLOGY AND BOREHOLE INVESTIGATION 

The well driller logs for the 
surrounding area indicate that the predominant 
overburden material is clay. From the soil 
investigation conducted on September 26, most of the 
on-site cover material was generally a brown sand and 
silt mixture. 

A total of seven boreholes were 
augered at the site. Table 12.1 presents the 
borehole logs and Figure 12.2 locates the boreholes. 



12.2.3 LANDFILL GAS MONITORING 

On September 26, 1980, a gas probe 
was installed in Borehole No. 1 to be monitored for 
combustible gases. Although no gas was found, it is 
possible that this site could produce combustible 
gases. Any gases produced would tend to vent 
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TABLE 12.1 
BOREHOLE LOGS 
BOREHOLE NO. DEPTH (m) DESCRIPTION 



0.0 - 0.3 Medium Brown Sand 

& Silt, Very Soft 

0.3 - 0.8 Medium Brown Sand & 

Silt 

0.8 - 1.2 Medium Brown Sand & 

Silt & Plastic Bags 

- Gas Probe Installed 1.2 
meters below grade 

0.0 - 0.3 Medium Brown Sand 

0.3 - O.S Black Fibrous 

Material & Topsoil, 

Very Soft 
0.5 - 0.8 Plastic Bags 

- Auger refusal 



I 0.0 - 0.9 Brown Sand , Some 

Silt 



4 0.0 - 0.3 Medium Brown Silt & 

Sand, Some Clay 

0.3 - 0.9 Medium Brown Silt & 

Sand, Some Clay with 
Plastic & Metal 
Scraps 

0.9 - 1.4 Wire Fence & Plastic 

Bag 



0.0 - 1.2 Medium Brown Sand 



0.0 - 0.5 Dark Brown Sand, 

Silt 

One Piece of 
Pottery Encountered 

0.0 - 1.2 Medium Brown Silt & 

Sand, Wet 



outwardly through the embankment faces. There is 
adequate separation between the disposal site and the 
surrounding buildings (a distance, of approximately 
125 m) . As an added precaution, the Charlton Public 
School basement was checked for combustible gases. 

Table 12.2 presents the gas 
monitoring results. 



12.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

Three surface water samples were 
taken in the vicinity of the disposal area. The 
Englehart River was sampled both up and downstream of 
the confluence of the gully and the river. A sample 
was also taken from the gully area. It should be 
noted that the flow in the gully was mostly the 
product of water generated in the wooded area west of 
the landfill site. Little surface water was noted 
running in the gully which passes along the north 
edge of the disposal site. No leachate seeps were 
observed at the site. 

The results of these chemical 
analyses on the collected samples are presented in 
Table 12.3. 
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TABLE 12.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
{% by Volume) 

LOCATION/DATE Sept. 26/80 



BH 1 - Gas Probe 

School Basement 0' 



TABLE 12.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



SAMPLING LOCATION: 

DATE: 



CONCENTRATION 

I 2 3 

September 26, 19 80 



PARAMETER 

Chloride as CI- (mg/l) 

pH 

Iron as Fe (mg/l) 

Alkalinity as CaC03 (mg/l) 

Conductivity (umhos/cm3) 



5 


S 


i^ 


6.0 


6.0 


6.8 


0.20 


0.20 


0.28 


90 


70 


370 


105 


85 


440 



SAMPLING LOCATIONS: 

1) Upstream Sample - Englehart River 

2) Downstream Sample - Englehart River 
3} Downstream Sample - Gully 



The chemical analyses indicate no 
significant surface water impact from the disposed 
refuse. 

There were no water wells in the 
immediate area and therefore, no groundwater samples 
were taken. 
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12.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the wate 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate significant 
quantities of combustible gas. 

3) The site normally allows for adequate venting to the 
atmosphere of the combustible gas during non-winter 
months. During this period lateral combustible gas 
migration should not occur. During the winter, ice and 
snow will interrupt this natural venting thereby 
inducing lateral migration of combustible gas. 

4) Lateral migration of combustible gas from the site is 
not a potential hazard. 

5) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 

6) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 
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7) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past year. 

8) During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate, 

9) Historically, leachate migration was not recognized to 
.have caused significant impact at the site. 

10) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
quality. 

11) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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13.1 SITE DOCATION AND HISTORY 

Waste Site T-54-0 is located 
approximately 3 kilometers east of King Kirkland in the 
Township of Lebel. The site is located south of McTavish 
Lake, west of two abandoned mine sites. Figure 13.1 
identifies the site location and the features of the 
surrounding area (UTM: 580500E, 5335350N). Figure 13.2 is 
an aerial photograph of the site. 

The site is located in a mine area 
that was originally leased from the Crown by Bidgood Mines. 
The mine made use of the site to dispose of some of their 
mine wastes (wood and metal). In addition, residents of the 
surrounding area and of the Village of King Kirkland used 
the site for the disposal of domestic waste. The site was 
closed around 1970 at which time a site closer to the 
Village of King Kirkland was made available. 

At the present time this site 
remains dormant with no apparent use. 
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13.2 FIELD INVESTIGATION 



13.2.1 EXISTING CONDITIONS 



The laneway leading into the 
landfill site bisects the disposal area into two 
segments. The natural slope of the land in the 
disposal area from east to west resulted in two types 
of refuse disposal. Waste materials deposited on the 
east side of the laneway have been left exposed on 
the surface whereas the materials west of the laneway 
have been piled up, levelled off and partially 
covered over with a topsoil and stone mixture. This 
cover material ranges in thickness up to 0.15 
meters . 

The waste on the east side of the 
laneway has been pushed aside by a bulldozer and now 
forms a long narrow ridge along the wooded edge of 
the site. 

On the west side of the laneway, 
the adjacent 10 meters has not been used for waste 
disposal. Beyond this unused segment, the waste 
materials increase in depth in a westerly direction 
attaining a maximum height of 1 1/2 meters, some of 
which is exposed along the embankment face. 
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figure 13.2 

Site T- 54- , Aerial Photo 

Waste Site Identification Study 

Preiiminary Field Investigation 
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Although the site is approximately 
0.4 hectares in size, the volume of refuse materials 
is relatively small as most of the debris lays in 
scattered piles throughout the area. The wastes on 
site are generally domestic with only a small 
percentage of mine waste and a few derelict 
automobiles. There is no evidence that liquid and/or 
hazardous waste was deposited at this site. 

The wooded area surrounding the 
entire refuse disposal area is fairly dense. There 
is substantial undergrowth prevalent throughout the 
wooded areas. 

The site remains fairly barren 
with the exception of some small bushes, raspberries 
and grass growing over a portion of the area. 

There are no signs of vegetal 
stress in the area and no evidence of any on-site 
burning. 



13.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

From the exposed face of a local 
gravel pit at the north end of the site, the native 
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material in the area appears to be an angular stone 
with very coarse sand. 

The topsoil cover over this 
aggregate material ranges in depth from 0.10 m to 
0,30 ra. 

As a part of the refuse and 
subsurface investigation at this site, five boreholes 
were augered as located in Figure 13.2. The borehole 
logs are presented in Table 13.1. 



13.2.3 LANDFILL GAS MONITORING 

A gas probe was installed in 
Borehole No. 1, which is situated in the refuse 
material on the west side of the laneway. Table 13.2 
presents the gas monitoring results. The results of 
the monitoring programme indicate that no combustible 
gas is present. 

There are no buildings located in 
the immediate area. The closest structures are 
located on McTavish Lake which is on the order of 
800 m north-east of the site. 
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BOREHOLE NO. 



TABLE 13.1 
BOREHOLE DOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.1 
0.1 - 1,1 



Topsoil 

Tin Cans, Paper, 

Glass & Rock in a 

Topsoil Matrix 
Gas Probe Installed 0.9 
meters below grade 



0.0 
0.2 



0.2 
0.5 



Topsoil & Stone 
Topsoil & Stone with 
Some Glass 



0.0 
0.1 



- 0.1 



Topsoil 
Gravel 
Auger refusal 



0.0 
0.1 



- 0.1 



Topsoil 
Gravel 
Auger refusal 



0.0 
0.2 



- 0.2 



Topsoil 
Gravel 
Auger refusal 



TABLE 13.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Sept, 25/80 Sept. 26/80 



BH 1 



13.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

No surface water courses are local 
to the landfill. The nearest water course is the 
drainage channel which joins McTavish Lake and Mud 
Lake; however, this is located approximately 500 
meters west of the site. No leachate seeps were 
observed. 

There are also no water wells in 
the area. 
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13.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site, 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) The site normally allows for adequate venting to the 
atmosphere of the combustible gas during non-winter 
months. During this period lateral combustible gas 
migration should not occur. During the winter, ice and 
snow will interrupt this natural venting thereby 
inducing lateral migration of combustible gas. 

4) Lateral migration of combustible gas from the site is 
not a potential hazard. 

5) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 

and migration. 

6) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 
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7) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

8) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 

9) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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14.1 SITE LOCATION AND HISTORY 

Waste Site NB-1-0 is located 
along an unused section of old Highway No. 11, north of 
Burk's Falls. This site is situated in Armour Township and 
is located in Figure 14.1 (UTM: 623775E, 5053975N). 

The site was used for twenty years 
or longer by the Town of Burk's Falls, Armour Township and 
the surrounding area for the disposal of domestic waste. No 
liquid and/or hazardous waste was disposed of at this site. 

In 19 59, the property was sold to 
Mr. C. Wilson. After closing the site in 1960, Mr. Wilson 
constructed a home on the site in 1962 which was 
subsequently sold to Mr. T. Hunter in the mid-1970' s. 

There are now three homes located 
in the immediate landfill area as can been seen in Figure 
14.2. 
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14.2 FIELD INVESTIGATION 



14.2.1 EXISTING CONDITIONS 



Two separate field investigations 
were conducted at Waste Site NB-1-0 as a result of 
conflicting location reports. The initial report 
directed the investigation to the area behind the 
Hunter home. No refuse was encountered in this area 
with the exception of a deposit of fill material 
along a small ravine bordering on the western 
property boundary of Mr, Hunter's lot. 

A subsequent report directed the 
investigation to the area in front of the Hunter 
residence. A second field investigation verified the 
disposal of refuse materials in the roadside berm in 
front of the Hunter property as illustrated in Figure 
14.2. 

Typical wastes encountered at the 
site included glass, scrap metal and rubber. All of 
the refuse has been completely covered with a brown 
silt material which ranges in depth from 0.3 to 
1.0 m. 
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The area in the vicinity of the 
site gently slopes in a southerly direction towards 
the Town of Burk's Falls. 

Much of the area upon which the 
three homes are presently located has been carved out 
of a densely wooded area. No apparent signs of 
vegetal stress related to landfill activities were 
observed in the area. 

Although the site was reportedly 
burned, it is not known how extensively this practice 
was employed. 



14.2.2 GEOLOGY AND BOREHOLE INVESTIGATION 

A total of twenty-three boreholes 
were augered at this site. Table 14.1 presents the 
borehole logs and Figure 14.2 locates the boreholes. 

The borehole investigation 
identifies two predominant soil groups on the site. 
The major one being a silty clay material while the 
secondary is a coarse sand and fine gravel mixture. 
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BOREHOLE NO, 



TABLE 14.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 1.2 



Light Brown Silt & 

Clay with Wood 

Materiald 
Gas Probe Installed 1.1 
meters below grade 



0.0 - 0.6 
0.6 - 1.2 



Light Brown Silt 
with some Fine Sand 
Light Brown Silty 
Clay/ One Piece of 
Charcoal 



0.0 - 


0.9 


Light Brown Silty 
Clay 


0.0 - 
0.1 - 

0.4 - 


0.1 
0.4 
0.6 


Light Brown Silty 

Clay 

Brown to Slightly 

Red Silt 

Medium Brown Silty 

Clay 


0.0 - 
0.3 - 


0.3 
0.6 


Topsoil 

Light Brown Silty 
Clay 
- Auger refusal 


0.0 - 


0.2 


Medium Brown Sand & 


0.2 - 


0.5 


Silt 

Light Brown Silty 

Clay 


0.0 - 


1.2 


Light Brown Silty 
Clay 



BOREHOLE NO, 



TABLE 14.1 (Cont'd) 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



$ 



0.0 - 0.3 
0.3 - 1,1 

1.1 - 1.4 



Coarse Sand & Fine 
Gravel, Some Silt 
Coarse Sand Mixed 
with Silty Clay, 
Light Brown 
Light Brown Silt & 
Clay 
Water filled hole to 
within 0.2 meters of 
the surface 



0.0 - 0.2 
0.2 - 1.2 

1.2 - 1.3 



Topsoil 

Coarse Sand & Fine 

Gravel, Some Silt 

Light Brown Silty 

Clay 



10 



0.0 - 0.2 
0.2 - 0.3 
0.3 - 0.9 



Light Brown Silt 

Topsoil 

Light Brown Silty 

Clay 



11 



0.0 - 0.6 

0.6 - 1.2 



Reddish Brown Silt 

& Sand 

Dark Brown Sand & 

Silt 



12 



0.0 - 0.3 



13 



0.3 


- 0.4 


0.4 


- 1.2 


0.0 


- 0.8 


0.8 


- 1.2 



Driveway - Sand & 
Fine Gravel 
Dark Brown Sand 
Light Brown Silt & 
Clay 

Orange-Brown Silt & 

Sand 

Gray Brown Silty 

Clay 



TABLE 14.1 (Cont'd) 
BOREHOLE LOGS 
BOREHOLE NO. DEPTH ( m) DESCRIPTION 



14 0.0 - 0.9 Medium Brown Silt 

with a trace of 



Clay & Sand 
0.9 - 1.4 Medium Brown Silt 

Some Sand, Trace 
of Wood 



15 0.0 - 0.9 Medium Brown Silt 

with a trace of Clay 
& Sand 
0.9 - 1.2 Medium Brown Silt 

& Clay 

16 0.0-1.0 Medium Brown Silt 

with a trace of 
Clay and Sand 
1.0 - 1.3 Sand with Metal 

Fragments and Glass 
- Gas Probe Installed 
1.3 meters below grade 

17 0.0-0.3 Medium Brown Silt 

with a trace of Clay 
& Sand 

0.3 - 0.6 Dark Brown Sand & 

Silt with Rubber 

0.6 - 0.8 Medium Brown Silt 



18 0.0 - 0.2 Medium Brown Silt 

0.2 - 0.5 Dark Brown Sand 

& Topsoil 
0.5 - 0.9 Dark Brown Sand & 

Metal Fragments & 
Glass 
0.9 Metal 

- Auger Refusal 

19 0.0 - 0.2 Old Driveway - Sand 

& Gravel 
0.2 - 1.0 Light Brown Silt s. 

Clay 



BOREHOLE NO 



TABLE 14.1 (Cont'd) 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



20 



0.0 - 1.4 



Light Brown Silt 
with some Clay 
& a trace of Sand 



21 



0.0 - 1.3 



Light Brown Silt 
with some Clay & 
a trace of Sand 



22 



0.0 - 



0.2 - 



0.2 
0.8 



Light Brown Silt 
with some Clay & 
a trace of Sand 
Light Brown Silty 
Clay 



23 



0.0 
0.6 



0.6 

1.0 



Medium Brown Silt 
with some Sand 
Light Brown Silt 



The well driller logs also 
indicate generally clayey overburden materials. The 
Hunter well log indicates clay and stone material to 
bedrock. The Miller well is situated in clay also 
although there is a 4 meter gravel base overlying the 
bedrock regime. 

The bedrock depth throughout the 
area is variable. This is evidenced by the fact that 
eventhough there are various rock outcroppings 
throughout the area, the depth to bedrock beneath the 
site is on the order of 15 meters. 



14.2.3 LANDFILL GAS MONITORING 

Two gas probes were installed at 
Site NB-1-0, The first gas probe was installed in 
Borehole No. 1 in the fill material along the ravine 
behind the Hunter home. A second gas probe was 
installed in borehole 16 located in the roadside 
berm. 

In addition to the installed 
probes, all three of the area residences were checked 
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for combustible gas migration. Table 14.2 presents 
the results of the monitoring program. No 
combustible gas was measured. 



14.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

Surface water flow occurs in the 
small ravine west of the Hunter residence. Two water- 
samples were collected in this stream as can be seen 
on Figure 14.2. 

The results of the analysis on the 
water sample are presented in Table 14.3. No 
significant impact from the site is noted in the 
surface water chemical analysis. 

Drainage ditches line both the 
east and west side of the roadside disposal area. 
However, both were dry at the time of the site 
investigations and therefore no further surface water 
samples were taken. 

Water samples from all three of 
the area residences were collected for analytical 
purposes- Each of these wells are installed in the 
bedrock regime. An abandoned overburden well, once 
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TABLE 14.2 
COMBUSTIBLE GAS READINGS 











GAS CONCENTRATION 
(% by Volume) 






LOCATION/DATE 


Oct 


. 4/80 


Oct. 


5/80 Oct. 6/80 


Nov. 


5/80 


Hunter 













.0 


Miller 
















Smith 














Q 


BH 1 









q 







BH 16 
















TABLE 14.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 







CONCENTRATION 




SAMPLING LOCATION: 


t 


1 


1 


2 


DATE: 


Oct. 4 


Nov. 5 


Oct. 4 


Nov. 5 


PARAMETER 










Chloride as CI- (mg/l) 


§, 


12 


#■ 


8 


pH 


5.0 


4.0 


, 5.0 


4.0 


Iron as Fe (mg/l) 


0.14 


0.24 


0.48 


0.28 


Alkalinity as CaCOj (mg/l) 


10 





10 





Conductivity ( uinhos/cin3 ) 


fi 


41 


62 


40 



SAMPLING LOCATIONS! 

1) Upstream Sample - Ravine. 

2) Downstream Sample - Ravine 



TABLE 14.3 (Cont'd) 
WATER QUALITY ANALYSIS 



B. PRIVATE WELLS 



CONCENTRATION 



SAMPLING LOCATION: 
DATE: 



1 
Oct. 4 



1 
Nov. 5 



2 2 

Oct. 4 Nov. 5 



PARAMETER 

Chloride as CI' (mg/l) 

pH 

Iron as Fe (mg/l) 

Alkalinity as CaC03 (mg/l) 

Conductivity (umhos/cm^) 

Calcium as Ca (mg/l) 

Magnesium as Mg (mg/l) 

Nickel as Ni (mg/l) 

Hardness as CaC03 (mg/l) 

COD (mg/l) 

Sulphate as SO 4 (mg/l) 

Sodium as Na (mg/l) 

Potassium as K (mg/l) 



262 


257 


125 


102 


5.0 


5.0 


5.5 


5.0 


0.10 


0.28 


0.24 


0.24 


m 


li 


m 


35 


790 


600 


442 


288 


62 


S4 


m 


37 


17 


22 


p 


7 


<0.02 


<.02 


<0.02 


<.Q2 


222 


225 


127 


120 


<25 


<25 


<25 


<25 


19 


t:L 


2i 


28 


85 


M 


43 


46 


6.5 


6.0 


3.8 


3.3 



SAMPLING LOCATIONS; 

1) Hunter Well. 

2) Miller Well. 

3) Smith Well (New) . 

4) Smith Well (Old) . 



TABLE 14.3 (Cont'd)- 
WATER QUALITY ANALYSIS 



B. PRIVATE WELLS 



SAMPLING LOCATION: 
DATE: 



CONCENTRATION 



3 
Oct. 4 



Nov. 5 



4 
Oct. 4 



4 
Nov. 5 



PARAMETER 

Chloride as CI" (mg/1) 

pH 

Iron as Fe (mg/l) 

Alkalinity as CaC03 (mg/1) 

Conductivity (umhos/cm3) 



102 


85 


10 


12 


5.0 


5.0 


5.5 


5.0 


0.38 


0.38 


0.32 


0.14 


65 


$5 


70 


65 


368 


263 


120 


103 



SAMPLING LOCATIONS: 

1) Hunter Well. 

2) Miller Well. 

3) Smith Well (New) . 

4) Smith Well (Old) . 



used by Mr. Smith, was also sampled for comparative 
analysis. 
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14.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring progranune results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) The site normally allows for adequate venting to the 
atmosphere of the combustible gas during non-winter 
months. During this period lateral combustible gas 
migration should not occur. During the winter, ice and 
snow will interrupt this natural venting thereby 
inducing lateral migration of combustible gas. 

4) Lateral migration of combustible gas from the site is 
a potential hazard. 

5) It is recommended that further monitoring including the 
installation of additional monitoring probes be 
undertaken to define the potential hazard and 
appropriate remedial measures, if required. 

6) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 
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7) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

8) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

9) It is recommended that a small scale groundwater 
monitoring program be undertaken to evaluate any 
potential hazards to the groundwater from the disposed 
was te , 
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15.1 SITE LOCATION AND HISTORY 

Waste Site NB-2-0 is located on 
the east side of the Town of Powassan, in the Township of 
South Himsworth, as shown on Figure 15.1 (UTM: 627100E, 
5104700N) . Figure 15.2 presents an aerial photograph of 
this site. 

The site is located amongst 4 new 
houses constructed on the north side of Old Dump Road. More 
specifically, the refuse disposal area is generally limited 
to the property owned by a Mr. and Mrs. Cote. 

This landfill site was used by the 
Town of Powassan and the Township of South Himsworth from 
the late 1940 's to 1964 for the disposal of domestic refuse. 
No liquid and/or hazardous waste was disposed of at this 
site. 

It was reported that 5 or 6 years 
ago, a home was built on the former landfill and most of the 
refuse was covered over and transformed into a lawn. Two 
and a half years ago, Mr. Cote purchased the house and 
further continued to clean up the area. In 1978, another 
home was built along the eastern edge of the landfill area 
and a final clean up effort covered the remaining waste 
materials that were exposed. 
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15.2 FIELD INVESTIGATION 



15.2.1 EXISTING CONDITIONS 



The landfill site is located on 
the drainage divide at the crest of the hill on Old 
Dump Road. There are a few areas of exposed rock 
along the west edge of the cSte property which 
further defines this east-west drainage split. 

The majority of the waste 
materials disposed of at this site were deposited on 
the eastern half of the property. The existing limit 
of refuse disposal straddles the property boundary 
separating the c8t§ and Holenski properties. 

The refuse encountered at the site 
is predominantly domestic, major components of which 
include tin cans, glass and metal fragments. There 
was an unusually high proportion of charred materials 
found indicating that the site was burned regularly. 

While the majority of the disposed 
wastes have been covered over with a sandy material 
and converted into lawn area, some surficial debris 
was noted in the wooded areas behind and along the 
western edge of the cStI residence. 
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figure 15.1 

Site Location 
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figure 15.2 

Site NB-2-0, Aerial Photo 

Waste Site Identification Study 

Preliminary Field Investigation 
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The wooded area appears unaffected 
by the presence of the refuse. In fact a number of 
small trees planted directly above the refuse 
materials appear to be thriving. 

The site is estimated to be 0.2 
hectares in size. 



15.2.2 LOCAL GEPLOGY AND BOREHOLE INVESTIGATION 

From the well driller logs of 
wells installed at the local homes, it was determined 
that the native overburden material is generally sand 
with varying degrees of gravel and boulders. This 
was verified in the on-site soil investigation which 
included nine borehole sampling points. The results 
of this borehole investigation are presented in Table 
15.1- 

The granite bedrock in the area is 
relatively shallow. In fact, the c6t6 house 
foundation is sitting on bedrock and the Holenski 
house is only barely above bedrock. 
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BOREHOLE NO, 



TABLE 15.1 
BOREHOLE LOGS 
DEPTH (m) 



DESCRIPTION 



0.0 - 0.5 
0.5 - 1.2 



Medium Brown Sand 
Dark Brown Sand & 
Fine Gravel with 
Glass, Burned Wood, 
Metal Scraps, Brick, 
Porcelain, Cinders 
& Charcoal 
Gas Probe Installed 1.3 
Meters Below Grade 



0.0 - 0.2 

0.2 - 0.4 
0.4 - 0.9 



Mixture of Sand with 

Some Topsoil & Fine 

Gravel 

Sand & Fine Gravel 

a Trace of Rust & 

topsoil 

Sand & Fine Gravel 

Fill 



0.0 
0.2 
0.3 



0.6 



0.2 
0.3 
0.6 



Gravel Driveway 
Medium Brown Sand 
Dark Brown Sand & 
Fine Gravel, with 
Glass, Tin & 
Charcoal 
Rock 
Auger refusal 



0.0 
0.1 



0.5 



0.1 
0.5 



Medium Brown Sand 
Dark Brown Sand & 
Fine Gravel with 
Small Metal Scraps, 
Glass, Charcoal & 
Brick 
Rock " 

Sand lense at 0.4 meters 

Auger refusal 



TABLE 15.1 (Cont'd) 
BOREHOLE LOGS 

BOREHOLE NO. DEPTH (m) DESCRIPTION 



0.0 - 0.2 Dark Brown Sand & 

Fine Gravel with 
Little Refuse 

0.2 - 1.2 Dark Brown Sand & 

Fine Gravel with 
Metal Scraps, Wood 
Fibres, Charcoal, 
Glass, Pottery & Wire 
- Wet at 0.6 meters 



0,0 - 0.3 Dark Brown Sand & 

Fine Gravel with 
Wood, Tin & Glass 
- Wet 

0.3 - 0.5 Medium Brown Sand 

with some Silt 

. 5 Rock 

- Auger refusal 



0.0 - 0.1 Tin Cans & Wood 

0.1 - 0.3 Topsoil 

0.3 Rock 

- Auger refusal 



0.0 - 0.2 Light Brown Sand 

0.2 - 0.5 Dark Brown Sand & 

Fine Gravel with 

Trace of Refuse & 

Roots 
0.5 - 0.7 Brown & Orange 

Clayey Silt 
0.7 - 0.8 Sand 



0.0 - 0.2 Topsoil 

0.2 - 0.3 Light Brown Silt 

with some Clay & 

Sand 
0.3 - 0.5 Light Brown Sand 

Silt 
, 5 Rock 

- Auger refusal 



15.2.3 LANDFILL GAS MONITORING 

The gas probe installed on October 
2, 1980 showed no evidence of gas production. In 
addition, monitoring was conducted in the basements 
of the 4 residences in the area and the outside sheds 
on the Holenski and c6te properties. The well 
chamber of the C8te water supply and the connection 
where the waterline enters the house were also 
checked for gas. Again, no gas was found. The 
entire gas monitoring results are presented in Table 
15.2. 



15.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

In the wooded area north of the 
Cot^ property, there are several pockets of surface 
water trapped in small rock crevices. Two of these 
small pockets of water were sampled for chemical 
analysis. The upstream sample was collected in a 
small rock crevice northwest of the refuse area. The 
downstream sample was collected from a small ponded 
area that had submerged pieces of metal within it. 
The results of these analyses are presented in 
Table 15.3. 
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TABLE 15.2 
COMBUSTIBLE GAS READINGS 



LOCATION/DATE 


Oct. 2 


/80 


Barfoot House 







Cote House 







C6te Shed 






and Garage 


Q 




Holenski House 


4 




Holenski Shed 







Frederick House 







BH 1 








GAS CONCENTRATION 
{% by Volume) 

Oct. 3/80 Oct. 4/80 



TABLE 15.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



CONCENTRATION 



SAMPLING LOCATION: 1 2 

DATE: October 2, 1980 

PARAMETER 

Chloride as CI- (mg/l) 5 13 

pH 5.5 6.4 

Iron as Fe (mg/l) 0.10 3.50 

Alkalinity as CaC0 3 (mg/l) 5 215 

Conductivity (umhos/cin3) 22 305 

SAMPLING LOCATIONS: 



1) Upstream Sample - Standing Water. 

2) Downstream Sample - Standing Water. 



TABLE 15.3 (Cont'd) 
WATER QUALITY ANALYSIS 



B. PRIVATE WELLS 



SAMPLING IDCATION; 
DATE: 



CONCENTRATION 
1 2 
October 2, 1980 



PARAMETER 

Chloride as Cl~ (mg/1) 

pt 

Iron as Fe (mg/1) 

Alkalinity as CaC03 (mg/1) 

Conductivity (umhos/cm^) 

Calcium as Ca (mg/l) 

COD (mg/1) 

Hardness as CaC03 (mg/1) 

Magnesium as Mg (mg/l) 

Nickel as Ni (mg/l) 

Potassium as K (mg/l) 

Sodium as Na (mg/l) 

Sulphate as SO 4 (mg/l) 



12.5 


5: 


5 


17.5 


6.4 


6.4 


6.2 


6.2 


.04 


.44 


.20 


3.0 


165 


155 


145 


120 


350 


240 


210 


240 


52 






30 


<25 






30 


194 






117 


15 






10 


<0.02 






<0.Q2 


33 






7.9 


It 






12 
22 



SAMPLING LOCATIONS: 



1) Holenski Well. 



2) cSte Well. 



3) Barfoot Well. 

4) Frederick Well. 



From the analysis, it appears that 
the upstream sample is simply accumulated rainfall. 
The downstream sample shows increased concentrations. 
In addition to the surface water analysis, all four 
residences were sampled to check for any landfill 
related problems. It is to be noted that the 
Frederick well is an overburden well extending down to 
the bedrock surface. At the time of the sampling 
programme, surface water flow from the wooded area 
around his house was noted to be entering his well. 
The other three residences rely on groundwater from 
the bedrock aquifer. The results of these analyses 
are also presented in Table 15.3. 

The 3 bedrock wells all appear to be within 
acceptable limits for the 5 given parameters, with the 
exception of the Cote residence, which has a slightly 
high iron content. The Frederick well water compares 
rather closely with the downstream surface water 
sample. 

Having spoken with the Fredericks, 
it became apparent that surface runoff into the well 
has also occurred in the past. The result of this 
surface water intrusion creates clouded water, giving 
a tainted odour to the water. It was explained by Mr. 
Frederick that once the well is allowed to resettle, 
these unfavourable conditions disappeared. 
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15.3 CONCLOSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) The site normally allows for adequate venting to the 
atmosphere of the combustible gas during non-winter 
months. During this period lateral combustible gas 
migration should not occur. During the winter, ice and 
snow will interrupt this natural venting thereby 
inducing lateral migration of combustible gas. 

4) Lateral migration of combustible gas from the site is a 
potential hazard. 

5) It is recommended that further monitoring including the 
installation of additional monitoring probes be 
undertaken to define the potential hazard and 
appropriate remedial measures, if required. 
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6) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 

7) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

8) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

9) During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate. 

10) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 

11) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
quality, 

12) It is recommended that a short term groundwater 
monitoring program be conducted. 
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16.0 SITE LOCATION AND HISTORY 

Waste Site NB-3-0 is located 
northeast of the Town of Bonfield, in Bonfield Township, as 
shown on Figure 16.1 (UTM 643150E, 5122400N). The site is 
situated on the north edge of a gravel concession road, 
approximately . 6 km east of the Canadian Pacific Railroad 
line that services the Town of Bonfield. Figure 16.2 
presents an aerial photograph of the site. 

The site was owned and operated by 
the Township of Bonfield. The wastes discarded at the site 
were from residents of the Town of Bonfield and the 
surrounding area. With the exception of a number of 
derelict automobiles, all wastes were reported to have been 
domestic in origin. The Site was closed in the early 
1960's. 

Presently the Site is owned by Mr. 
R. Foisy who has just completed the construction of a home 
adjacent to the disposal area. There is approximately a 60 
meter buffer zone separating the house and the disposal 
area. Coinciding with the construction of the Foisy home, a 
cleanup effort was undertaken and the site was covered over. 
Most of the abandoned vehicles were removed at this time. 
Figure 16.2 identifies the waste site in relation to the 
Foisy residence and other surrounding features. 
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Refuse materials brought to this 
disposal site were discarded along the edge of a small 
embankment which runs in a north-south direction along the 
eastern edge of the clearing for the Foisy residence. 
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figure 16.2 

SiteNB-3-0, Aerial Photo 

Waste Site Identification Study 

Preliminary Field Investigation 



16.2. FIELD INVESTIGATION 



16.2.1 EXISTING CONDITIONS 



The refuse disposal area is 
approximately 0.05 hectares in size. It is oblong 
in shape, with the length being approximtely 50m and 
the width ranging from 6 to 10m. The embankment 
along the eastern edge of the waste materials 
borders on a ponding area which is suspected to 
penetrate the lower waste level. At the time of the 
site inspection, the water levels were high and some 
of the exposed refuse along the toe of the 
embankment face was partially submerged. 

The maximum height of this 
embankment is approximately 1.2 ra and is fairly 
consistent along the entire length. 

The terrain in the Bonfield area 
is extremely abrupt with steep hills and valleys 
being fairly common. These abrupt changes have 
resulted in several trapped water areas, such as 
those found on both the north and south sides of the 
roadway just east of the landfill site. 
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The Foisy driveway is located 
along a drainage divide which creates an east-west 
drainage split. The area west of the driveway drops 
off sharply and does not come in contact with the 
landfill site. The area east of the driveway drains 
eastward at a slope of approximately 2 to 3% over 
the landfill disposal area. It then drops over the 
refuse embankment to the swamp area. 

The waste materials are covered 
with up to 0.30ni of sand and gravel. The Foisy 's 
have seeded the former disposal area. As a result, 
the entire area is now covered with coarse grass and 
weeds . 

There are a number of dead trees 
in the wooded area east of the northern portion of 
the landfill site, some of which have died as a 
result of having waste materials disposed around the 
trunk of the trees. The remaining dead trees are 
believed to be the result of standing water. 

South of the roadway in the 
adjoining swamp area, there is on the order of 100 
dead trees resulting from the water which now 
surrounds the base of these trees. 
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16.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

From the soil borings and well 
records of the area, it was determined that the 
predominant overburden material is sand and gravel . 
This gravel extends to bedrock, which is relatively 
shallow throughout the area. In fact, at the 
southern end of the disposal area, there is a large 
rock outcrop area adjacent to the road. In the area 
of the Foisy residence, the bedrock is on the order 
of 3-l/2m below the surface. The bedrock in the 
area is described by the well drillers as being a 
red granite. 

The overburden sand and gravel 
material of this area is known to be fairly dense, 
as it is reported to have taken a week to excavate 
the area for the Foisy foundation. The borehole 
logs conducted during the soil investigation are 
presented in Table 16.1. 



16.2.3 LANDFILL GAS MONITORING 

A gas probe was installed in 
Borehole No. 1 on October 1, 1980. Subsequent 
checks for combustible gases were taken on both the 
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TABLE 16.1 
BOREHOLE LOGS 



BOREHOLE NO, 



DEPTH (in) 



DESCRIPTION 



O.O - 0.7 
0.7 - 1.1 



Medium Brown Sand 
and Fine Gravel 
Sand and gravel with 
Some Topsoil, Metal 
Scraps and Glass 
Voids Encountered at 
Approximately 0,90 m 
Gas Probe Installed 
1.0 m Below Grade. 



0.0 - 1.2 



Dark Brown Sand and 
Topsoil Mixed with 
some Gravel and 
Trace of Wood Chips 
and Glass 



0.0 - 0.3 



0.3 
0.5 



0.5 
0.8 



Brown Sand and Fine 
Gravel, with some 
Topsoil and Some Rust 
Dark Brown Topsoil 
Brown Sand and Gravel 



0.0 - 0.5 



0.5 
0.6 



- 0.6 



Brown Sand and Fine 
Gravel with Some 
Wood Chips 
Brown Sand and Fine 
Gravel, Soft 
Rock 
Auger refusal 



0.0 


- 0.1 


Topsoil 


0.1 


- 0.3 


Orange Sand and Silt 


0.3 




Rock 
- Auger Refusal 



probe and the Foisy residence, the results of which 
are presented in Table 16.2. 

No combustible gas was measured. 
If gases are being produced, it is expected that 
natural upward venting through the cover material or 
outward through the embankment face would occur. An 
adequate separation distance from the refuse and the 
Foisy residence is provided so as not to be of 
concern. 



16.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

Two surface water samples were 
taken from the swamp area on the eastern edge of the 
landfill site. Although the swamp appears stagnant, 
an upstream and downstream area were identified for 
the purpose of this investigation. The upstream 
sample was taken from the southwestern-most corner 
of the swamp area adjacent to the rock outcrops. 
The downstream sample was collected along the east 
edge of the embankment in an area where an abandoned 
automobile is located. 

A water sample from the Foisy well 
was also collected for comparative analysis. The 
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TABLE 16.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
{% by Volume) 



LOCATION/DATE Oct. 1/80 Oct. 2/80 Oct. 3/80 Oct. 4/80 



BHl 



Foisy 
Residence 



Foisy well draws on water from the bedrock aquifer, 
at a depth of approximately 35 meters. 

The results of the sampling 
program are presented in Table 16-3. 

The surface water samples indicate 
a change in chemistry from the upstream and 
downstream samples. It appears that some 
contamination of this water is occuring from the 
disposed refuse. However, this contamination does 
not warrant concern. 

The bedrock water sample from the 
Foisy well shows no abnormal levels. 
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TABLE 16.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



CONCENTRATION 



SAMPLING LOCATION: 1 2 

DATE: October 3, 1980 

PARAMETER 

Chloride as CI" (mg/l) t 20 

pH 5.5 6.4 

Iron as Fe (mg/l) 4.8 3.0 

Alkalinity as CaC03 (mg/l) 30 300 

Conductivity (umhos/cm3) 51 790 

SAMPLING LOCATIONS: 



1) Swamp Area, Upstream of Site 

2) Swamp Area, Downstream of Site 



TABLE 16.3 - continued 
WATER QUALITY ANALYSIS 



B. PRIVATE WELL 



CONCENTRATION 
SAMPLING LOCATION: i 
DATE: October 1, 1980 



PARAMETER 

Chloride as CI" (mg/l) 15 

pB 6 . 

Iron as Fe (mg/l) 0.32 

Alkalinity as CaC03 (mg/l) 3:0 

Conductivity (umhos/cm3) 02 

SAMPLING LOCATIONS: 



1) Foisy Well. 



16.3 CONCLUSIONS AND RECOMMEn!TDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate significant 
quantities of combustible gas. 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern. 

4} Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

5) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

6) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 

7} Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
qual ity . 
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8) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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17.1 SITE LOCATION AND HISTORY 

Waste Site NB-4-0 is located 
2.1 kilometers west of Highway 11 on the edge of the Village 
of Katrine. The site is approximately 0.3 kilometers south 
of Little Doe Lake in Armour Township. Figure 17.1 locates 
the site (UTM: 627250E, 5046800N). Figure 17.2 presents an 
aerial photograph of the site. 

The site is presently a 
residential lot owned by Mr. E. Mitchell. 

The site operated for 
approximately six years covering the period from 1962 to 
1968. The only known users of the site were local residents 
from the Town of Katrine and the Township of Armour. It was 
reported that only domestic waste was disposed of at this 
site. 

Two years after the site was 
closed a house was built on the site. Mr. Mitchell 
subsequently purchased the house in 1974. 

At the time of the house 
construction, some of the waste materials were relocated 
from the house excavation area to an area behind the house, 
A portion of this area has subsequently been used for the 
septic tile bed area. 
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17.2 FIELD INVESTIGATION 



17.2.1 EXISTING CONDITIONS 



Prior to the construction of the 
Mitchell residence, the embankment located in the 
vicinity of the Mitchell residence was used for the 
disposal of waste materials. The small plateau area 
east of the embankment was also covered with waste 
materials. When house construction began the wastes 
on the embankment were relocated to the plateau area 
to the east. 

The northern half of the rear 
yard is covered with a sandy material in excess of 
1 meter in thickness. A septic tank tile bed has 
been installed in this area. The remaining portion 
of the waste materials are still exposed and extend 
over to a small stream which passes along the 
south side of the house. The depth of refuse in this 
area ranges up to 0.60 meters. No liquid and/or 
hazardous wastes were observed at the site. 

The land in the disposal area 
generally drains northeasterly towards Little Doe 
Lake. 
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figure 17.2 

SiteNB-4-0, Aerial Photo 

Waste Site Identification Study 

Preliminary Field Investigation 
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The house and refuse disposal area 
are located in a small clearing carved out of a 
densely wooded area. This wooded area shows no sign 
of stress other than that a few trees appear to have 
died from the placement of waste materials around 
their bases. 

Most of the exposed waste area has 
been overgrown with raspberries, ferns, tall grasses 
and weeds. 

The tile bed area behind the house 
also serves as a small garden plot. No vegetal 
problems were observed here, either. 

It is believed that this site was 
not burned. 



17.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

Bedrock throughout the area is 
relatively shallow, as evidenced by the occurrence of 
rock outcroppings in several locations. One of these 
areas is the front yard of the Mitchell property. 
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A total of 8 boreholes were 
augered at this site. The borehole logs are 
presented in Table 17.1 and located on Figure 17.2. 

The native overburden material 
present in the disposal area is typically sand and 
silt as was found in borehole no. 5. It should be 
noted that the sand materials encountered In 
borehole Nos. 2, 3, 4 and 6 were imported materials 
used for the tile bed construction. 



17.2.3 LANDFILL GAS MONITORING 

A gas probe was installed in 
borehole no. 1. The refuse materials into which the 
gas probe was installed showed no evidence of gas 
production. The basement of the Mitchell residence 
was also checked for gas. It should be noted that 
the basement was constructed only two years ago and 
is only accessible from the outside of the house as 
no interior stairway has been built. Originally this 
house was set on piles, but these have been replaced 
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TABLE 17.1 
BOREHOLE LOGS 



BOREHOLE NO, 



DEPTH (m) 



DESCRIPTION 



0.0 - 0.2 
0.2 - 0.9 



Dark Brown Sand, 
Fine Gravel & Silt 
Dark Brown Sand , 
Silt & Fine Gravel 
Intermixed with Tin 
Cans, Glass, Cloth 
& Nylon String 
Auger refusal 
Gas Probe Installed 0.9 
meters below grade 



0.0 - 1.4 



Brown Medium to 
Coarse Sand, Trace 
of Wood 
Soft at 1.1 meters 



0.0 - 1.4 



Medium Brown, Medium 
to Coarse Sand, Few 
Stones 



0.0 - 1.4 



Medium Brown, Medium 
to Coarse Sand 



0.0 - 0.2 



0.2 
0.4 



0.4 

0.6 



0.6 - 0.9 



Medium Brown, Medium 

to Coarse Sand 

Topsoil 

Medium Brown Sand, 

Some Silt 

Orangish Brown Silt 

& Sand, Wet 

Soil Saturated 



0.0 - 0.6 
0.6 - 0.9 



Medium Brown, Medium 
to Coarse Sand 
Sand St Topsoil with 
Tin Cans, Wood & 
Rubber 
Auger refusal 



TABLE 17.1 (Cont'd) 
BOREHOLE LOGS 



BOREHOLE NO. 



DEPTH (ra) 



DESCRIPTION 



0.0 - 


0.2 


Dark Brown Sand, 
Fine Gravel & Silt 


0.2 - 


0.8 


Medium Brown, 
Medium to Coarse 
Sand 


0.8 - 


0.9 


Topsoil 


0.90 




Tree Root 
- Auger refusal 


0.0 - 


0.1 


Sand & Gravel 


0.1 - 


0.2 


Medium Brown Silt 
Sand 


0.2 - 


0.9 


Medium Brown, Medi 
to Coarse Sand 


0.9 - 


1.1 


Dark Brown Sand 



with a concrete block foundation. The basement floor 
is native ground. 

A cottage owned by Mr. Ivany was 
also checked for landfill gases, Mr. Ivany 's cottage 
has no basement, and therefore only the area beneath 
the floor joists was checked. The complete 
monitoring results for the site are presented in 
Table 17.2. 



17.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

The creek running along the south 
edge of Mr. Mitchell's property was checked for a 
possible landfill impact. There was no sign of any 
leachate seep in the area. 

A small stream flows partially 
underground, re-surfacing in various locations along 
the flow route. 

The results of the chemical 
analysis performed on these samples are presented in 
Table 17.3. From this analysis, no apparent impact 
on the surface water quality is indicated. 
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TABLE 17.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Oct. 5/80 Oct. 6/80 Nov. 5/80 

Mitchell 6 

Ivany 

BH 1 Q 



TABLE 17.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



SAMPLING LOCATION: 
DATE: 



CONCENTRATION 



October 5, 1980 



PARAMETER 

Chloride as CI- (mg/1) 

Iron as Fe (mg/1) 
Alkalinity as CaCOj (mg/1) 
Conductivity (umhos/cm^) 



4.7 
2.6 

m 

111 



33 
5.0 
1.4 

20 
102 



SAMPLING LOCATIONS; 

1) Upstream - Creek 

2) Downstream - Creek 



TABLE 17.3 {Cont'd; 
WATER QUALITY ANALYSIS 



B. PRIVATE WELL 



CONCENTRATION 

SAMPLING LOCATION: 1 

DATE: October 5, 1980 

PARAMETER 

Chloride as CI" (mg/l) 25.0 

pH 5.5 

Iron as Fe (mg/l) 3.2 

Alkalinity as CaC03 (mg/l) 90 

Conductivity (umhos/cm^) 189 

SAMPLING LOCATIONS: 



1) Mitchell Well. 



Mr. Mitchell's residence was the 
only well water sample taken in the area as Mr. Ivany 
does not have indoor plumbing, nor a water supply. 
Mr. Mitchell's water well is located off the 
north-west corner of the house in the bedrock outcrop 
area and extends down 69.8 meters. The results of 
this analysis are also given in Table 17.3, 

Because of the depth of the 
Mitchell well into the bedrock regime, it is expected 
that the high iron content is not the result of the 
landfilling operation conducted on this property. 
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17.3 CONCLDSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) The site normally allows for adequate venting to the 
atmosphere of the combustible gas during non-winter 
months. During this period lateral combustible gas 
migration should not occur. During the winter, ice and 
snow will interrupt this natural venting thereby 
inducing lateral migration of combustible gas. 

4) Lateral migration of combustible gas from the site is a 
potential hazard. 

5) It is recommended that further monitoring including the 
installation of additional monitoring probes be 
undertaken to define the potential hazard and 
appropriate remedial measures, if required. 
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6) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 

7) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

8) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

9) During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate. 

10} Historically, leachate migration at the site has been 
noted . 

11) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
qual ity . 

12) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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18.1 SITE LOCATION AND HISTORY 

Waste Site nb-5-0 is located on 
the edge of the Town of Kearney in Perry Township as shown 
on Figure 18.1 (UTM: 639000E, 5045050N}. Figure 18.2 
presents an aerial photograph of the site. The site is 
situated along the southern edge of Mr. N. Armstrong's 
house, on Empire Street. 

The only known users of the site 
are the area residents from the Town of Kearney. It is not 
known how long this site was in use nor when it actually 
closed. Reports indicate that the site usage ranged 
anywhere from three to forty years and that the date the 
site closed ranged from the late 1920's to the late 1940's. 
It was reported that the site was used for the disposal of 
domestic waste. 

The refuse disposal area as 
located on Figure 18.2, is presently in a small residential 
section. In addition to the Armstrong residence there is 
another home owned by Mr. and Mrs. Fraser which is on the 
adjoining lot west of the disposal site. There is also a 
dilapidated wooden shed on the refuse disposal property, the 
walls of which have all collapsed. 
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18,2 FIELD INVESTIGATION 



18.2.1 EXISTING CONDITIONS 



Almost the entire waste disposal 
area is located in a treed area which extends out 
from the main wooded area behind the Armstrong 
residence. The waste materials were discarded over 
the edge of a small elevated plateau upon which the 
dilapidated wooden shed is located. Waste materials 
are still partially visible along the embankment face 
which is approximately 2 1/2 meters in height. 

The total area used for waste 
disposal at this site is small. The average 
dimensions being approximately 13 meters by 18 
meters. At one point the surficial waste materials 
were noted only 8 meters from the Armstrong Residence, 

The typical wastes encountered at 
the site were all domestic. No sign of any liquid 
and/or hazardous wastes were found at this site. 

The surficial wastes are generally 
covered with small bushes, weeds and grass which have 
taken root in the refuse materials. No signs of' 
vegetal stress were noted. 
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figure 18.2 

SiteNB-5-0, Aerial Photo 
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18.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

According to well drilling logs of 
the area, the predominant native materials are 
basically composed of sands and gravels which in most 
cases extend to bedrock. The materials encountered 
on-site were also predominantly sands and gravels. 

The results of the borehole 
investigation are presented in Table 18.1. 



18.2.3 LANDFILL GAS MONITORING 

A gas probe was placed in borehole 
no. 1, which was augered into refuse. Table 18.2 
presents the results of the gas monitoring 
programme. 

In consideration of the estimated 
closure period of the site and the volume of waste 
materials that were deposited there, it is not 
expected that significant quantities of landfill gas 
would be produced. 

Two off-site checks were made of 
surrounding homes in the area. The first was the 
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TABLE 18.1 
BOREHOLE LOGS 



BOREHOLE NO, 



DEPTH (m) 



DESCRIPTION 



0.0 - 0.9 



Orange Brown Sand 

Intermixed with Tin 

Cans^ Glass & 

Pottery 
Gas Probe Installed 1.0 
meters below grade 



0.0 - 1.4 



Dark Brown, Medium 
to Coarse Sand with 
some Fine Gravel 



0,0 
0.2 



0.2 
0.6 



0.6 - 1.1 



Topsoil 

Orange Brown, Medium 

to Coarse Sand with 

some Fine to Medium 

Gravel 

Dark Brown Medium to 

Coarse Sand with 

some Fine to Medium 

Gravel 



0.0 
0.8 



- 0.8 



Orange Brown Fine to 
Coarse Sand 
Roots 
Auger refusal 



0.0 
0.2 



0.2 

1.1 



Orange Brown Fine to 
Coarse Sand 
Light Brown Fine to 
Medium Sand 



0.0 - 0.2 

0.2 - 0.8 
0.8 - 0.9 



Orange Brown Fine to 

Medium Sand 

Light Brown Fine to 

Medium Sand 

Light Brown Fine 

Sand & Silt 



TABLE 18.2 
COMBUSTIBLE GAS READINGS 



LOCATION/DATS 



Oct. 5/80 



GAS CONCENTRATION 
(% by Volume) 

Oct. 6/80 



Nov. 5/80 



Armstrong 

Fraser 
BH 1 





a 



Armstrong residence basement, the floor of which is 
dirt. The second off-site check was made in the 
crawl space beneath the Fraser residence. It also 
has only an earthen floor. No gas was found in 
either of these residences as is noted in Table 
18.2. 



18.2.4 SURFACE WATER AND GROUNDWATER MONITORING 

Because of an east west drainage 
divide which passes through the Armstrong residence, 
most of the runoff waters generated on the landfill 
site will drain overland to the southeast through the 
bush area. 

Both the Armstrong and Fraser 
wells were analyzed using the five noted parameters 
from Table 18.3. Both of these wells draw on 
groundwater from the overburden aquifer. 

The results of these analyses 
indicate no impact created by the landfill site on 
the water supply, however both do have iron contents 
which slightly exceed the recommended limits. 
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TABLE 18.3 
WATER QUALITY ANALYSIS 



A. PRIVATE WELLS 



1) Armstrong Well 

2) Fraser Well 



CONCENTRATION 



SAMPLING LOCATION: 1 2 

DATE: October 5, 19 80 

PARAMETER 

Chloride as CI- (mg/1) t 3 

|>H 5.0 5.5 

Iron as Fe (mg/1) 0.42 0.32 

Alkalinity as CaC03 (mg/1) M 40 

Conductivity ( umhos/cni3 ) 4||, 70 

SAMPLING LOCATIONS: 



18.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programnie results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern. 

4} Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

5) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

6) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 

7) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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19.1 SITE LOCATION AND HISTORY 

Waste Site NB-6-0 is located east 
of the Village of Nipissing, in the Township of Nipissing. 
Figure 19.1 locates the site (UTM: 616175E, 5105375N). 
Figure 19.2 presents an aerial photograph of this site. 

The site is approximately 1.3 
kilometers east of the Nipissing Township office on Hydro 
Road. The South River is located north of the disposal site 
and the Fred Hutchins residence is located east of the 
site. 

The site was used by both the 
Township and Village of Nipissing as well as residents 
throughout the area for the disposal of domestic waste. ?Jo 
liquid and/or hazardous wastes were disposed of at this 
site. The site was reported to have been in use for 
approximately five years, closing sometime in the early 
1960's. 

The site property is presently 
owned by Mr. F. Hutchins. 
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19.2 FIELD INVESTIGATION 



19.2.1 EXISTING CONDITIONS 



Waste materials brought to the 
site were deposited over the edge of a ravine 
embankment. The ravine, which drains into the South 
River, forms the eastern limit of the refuse disposal 
area. The ravine starts out as a simple culvert 
crossing at Hydro Road but its depth increases as it 
flows further northward. By the time the ravine 
reaches the northerly limit of the refuse disposal 
area, the embankment face has grown to a height of 6 
meters . 

The waste materials cover a 50 
meter length of the ravine face with an average width 
of 10 meters. The depth of waste material varies up 
to one meter in depth. In some areas the refuse has 
rolled down the embankment face into the ravine 
causing water to flow around or through It. 

All of the refuse material was 
typical household waste, none of which has been 
covered with any soil. However, a significant growth 
of grasses, weeds and bushes has cropped up through 
the disposal area. Even the entrance laneway and 
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figure 19.2 
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turning circle along the top of the embankment have 
been overgrown with bushes and trees making it 
difficult to identify the entrance from the road, 

A few large dead trees were noted 
in the disposal area, however this appeared to be a 
common situation throughout the entire area and not 
simply site specific. 

It is not known if the site was 
burned, however some charred materials were 
encountered during the soil investigation. 



19.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

From the borehole investigation 
and observations made at the time of the site 
investigation, the native materials of the area are 
basically sands and silts. Some gravel areas were 
noted including one small gravel borrow pit a few 
hundred meters further east of the site. 

As noted on the well drilling logs 
from the area, the bedrock material is granite. 
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The borehole logs of the site are 
presented in Table 19.1. 



19.2.3 LANDFILL GAS MONITORING 

A gas probe was installed in 
borehole no. 1, which was augered into the refuse 
materials. No gas was found. Complete gas 
measurements taken during the course of the 
investigation are presented in Table 19.2. 

Any landfill gases produced at 
this site would be expected to permeate outward from 
the face of the embankment through the porous refuse 
materials rather than migrate westerly through the 
native materials. 

Off-site checks for landfill gases 
were taken at the Hutchins' residence and three 
backyard sheds. Since the house has no basement the 
enclosed area beneath the floor joists was checked. 
No combustible gas was measured. 
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TABLE 19.1 
BOREHOLE LOGS 



BOREHOLE NO. 



DEPTH (m) 



DESCRIPTION 



0.0 - 0.8 



0.8 - 0.9 



Dark: Brown Sand with 
some Plastic Bags, 
Metal Fragments, 
Glass & Foil 
Tan Sand 
Gas Probe Installed 0.9 
meters below grade 



0.0 - 0.1 
0.1 - 0.6 



Tin Cans, Metal & 

Glass 

Brown & Orange 

Medium to Coarse 

Sand 



0.0 
0.2 



0.2 
0.6 



0.6 - 0.8 



Medium Brown Sand 
Dark Brown Sand with 
Glass, Charcoal & 
Metal Flakes 
Tan Silt 



0.0 - 0.8 



Tan Silt & Fine Sand 



0.0 - 0.3 



0.3 - 0.6 



Dark Brown Sand 

with Tin, Glass and 

Paper 

Tan Silt and Fine 

Sand 



# 



0.0 - 0.4 

0.4 - 0.5 
0.5 - 0.8 



Dark Brown Sand with 
some Glass & Tin 
Orange & Brown Sand 
Tan Silt & Fine Sand 



TABLE 19.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Oct. 3/80 Oct. 4/80 

Hutchins House 
Hutch ins Shed 
BH 1 ' 



19.2.4 SURFACE WATER AND GROUNDWATER INVESTIGATION 

The ravine into which the waste 
materials were deposited is fed from the surface 
waters on the south side of the roadway. The ravine 
drains into the South River which flows westerly 
towards the Town of Nipissing. The total distance 
separating the South River from the landfill disposal 
area is on the order of 25 meters. 

Two surface water samples were 
taken from the ravine for comparative analysis. The 
locations from which these samples were collected are 
shown on Figure 19.2. 

From the results presented in 
Table 19.3, no significant environmental impact is 
indicated. 

Although the Hutchins' residence 
is only 100 meters from the disposal area, their 
water well is located another 100 meters further east 
of the site. As a result no domestic well samples 
were taken. 
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TABLE 19.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



1) Upstream Sample - Creek, 

2) Downstream Sample - Creek 



CONCENTRATION 



SAMPLING LOCATION: 1 2 

DATE: October 3, 1980 

PARAMETER ' 

Chloride as CI- (mg/1) | 1 

pH 5,0 5.5 

Iron as Fe (mg/1) 0.40 0.36 

Alkalinity as CaC03 (rag/1) Itt 15 

Conductivity (umhos/cm^) |if: 45 

SAMPLING LOCATIONS: 



19.3 CONCLUSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3} The site conditions are not condusive to off-site 
lateral migration of combustible gas. 

4) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

5) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

6) During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
quality. 

9) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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20.1 SITE LOCATION AND HISTORY 

Waste Site NB-9-0 is located in 
the Village of Trout Creek, South Himsworth Township as 
shown on Figure 20.1 (UTM: 626600E, 5093250N). Figure 20.2 
presents an aerial photograph of the site. The site is 
situated at the south end of the Trout Creek Community 
Center fairground property on Main Street. 

The waters of Trout Creek flow 
westward along the southern edge of the landfill area. 

This site, which commenced in the 
early 1940 's is reported to have closed in the early 1960 's. 
The site was used mainly by the residents of the Town of 
Trout Creek for the disposal of domestic waste. No liquid 
and/or hazardous waste was disposed of at this site. 

Upon closure of the site, the area 
was covered and levelled off and used as an extension to the 
fairgrounds property southwest of the Community Center 
Building . 
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20.2 FIELD INVESTIGATION 



20.2.1 EXISTING CONDITIONS 



Waste materials brought to the 
site were discarded along an embankment face. As 
more refuse was brought to the site the disposal area 
extended further southward towards Trout Creek. 

The entire area used for waste 
disposal is presently flat. The site has been 
covered with sand and silt material. This cover soil 
is generally greater than 1 meter in depth. 

The present embankment along the 
southern edge of the fairground area is the only 
notable change in relief. This embankment is a 
constant 2 to 3 meters in height along the entire 
southern perimeter of the site. Beyond the 
embankment face lays the flood plain of the Trout 
Creek. The base of this embankment face is the only 
area where exposed refuse material can be seen. 

All of the refuse disposed of at 
this site is reported to have been domestic waste. 
Burning at the site is also known to have occurred 
on several occasions. 
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Practically the entire southern 
end of the fairground area is now covered with tall 
grasses to weeds including the embankment face. 
Approximately 10 large dead trees were noted on the 
Trout Creek flood plain on both the north and south 
sides of the creek. The death of these trees is most 
likely attributable to the poor drainage conditions. 
No other vegetal stress was observed. 



20.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

A total of twelve boreholes were 
augered at the site as shown in Figure 20.2. The 
borehole logs from the site investigation are 
presented in Table 20.1. 

All the materials encountered in 
the on-site borehole investigation are believed to 
have been imported cover material. According to well 
records from the area this sandy cover material is 
fairly typical of the entire area and is the 
predominant native material. Practically no refuse 
was encountered due to the thickness of the cover 
material . 
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TABLE 20.1 
BOREHOLE LOGS 



BOREHOLE NO, 



DEPTH (in) 



DESCRIPTION 



0.0 - 0.2 
0.2 - 0.8 



0.8 - 1.2 



Tan Silt & Fine Sand 
Dark Brown Sand with 
Trace of Glass & 
Charcoal 
Tan Silt & Sand 
Gas Probe Installed 1.4 
meters below ground 



0.0 - 0.2 
0.2 - 0.5 



Dark Brown to 
Medium Sand 
Tan Fine to Coarse 
Auger refusal 



0.0 - 0.2 
0,2 - 1.2 

1.2 - 1.4 



Dark to Medium Brown 

Sand 

Tan Fine to Coarse 

Sand 

Medium Brown Fine to 

Coarse Sand 



0.0 - 0.9 

0.9 - 1.2 



Dark Brown Fine to 
Coarse Sand, Soft 
Tan & Brown Fine to 
Coarse Sand 



0.0 
0.3 

0.9 

1.3 



0.3 
0.9 

1.3 

1.4 



Tan Silt & Sand 

Medium Brown Silt 

Sand 

Dark Brown Sand & 

Silt 

Blue Clay 



TABLE 20.1 (Cont'd) 
BOREHOLE LOGS 



BOREHOLE NO, 



DEPTH (m) 



DESCRIPTION 



0.0 - 0.3 
0.3 - 0.6 
0.6 - 1.4 



Tan Silt & Fine 

Sand 

Tan Silt & Fine 

Sand - Dry 

Tan Fine To Coarse 

Sand 



0.0 
0.6 



0.6 
1.4 



Tan Fine to Medium 
Sand, Some Silt, 
Tan Fine to Coarse 
Sand 



8 



0.0 - 0.9 



Orangish Tan Sand 
& Silt 



0.0 - 0.9 
0.9 - 1.4 



Tan Sand £• Silt 
Dark Brown Sandy 
Loam 



10 



0.0 - 0.6 
0.6 - 0.9 

0.9 - 1.8 



Erosion Cut 
Tan Silt with a 
Trace of Clay 
Tan Silt & Sand 



11 



0.0 - 0.8 
0.8 - 1.2 



Tan Silt & Sand 
Dark Brown Sand & 

Silt 



12 



0.0 - 1.2 



Tan Sand & Silt 



Water well records indicate that 
the average depth to bedrock in the area is 
approximately 30 meters. The bedrock material is 
granite. 



20.2,3 LANDFILL GAS MONITORING 

The presence of landfill gas was 
not detected in the probe installed in Borehole No. 
1. The results of the monitoring programme are 
presented in Table 20.2. 

Several off -site checks for 
combustible gases were made in surrounding 
structures. These included the community center on 
Main Street and three residences on McCarthy Street 
owned by Mr. Johnson, Mr. Chapman and Mr. Newman. 
One vacant house north of Mr. Newman was not checked 
because entry could not be obtained. Entry to the 
Osborne residence was denied. No gases were found in 
any of these off-site investigations. 
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TABLE 20.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATE Oct. 3/80 Oct. 4/80 Oct. 5/80 Oct. 6/80 

Conununity Centre 

Newman 

Johnson Q 

Chapman 

BH 1 



20.2.4 SURFACE WATER AND GROUNDWATER INVESTIGATION 

Three surface water samples were 
collected from the Trout Creek site. The first two 
were upstream and downstream samples collected from 
Trout Creek. The third surface water sample was 
collected from a small leachate seep observed to be 
flowing from the toe of the embankment slope. 

This leachate seep appears to flow 
from a large rock disposal area on the embankment 
face as shown in Figure 20.2. The leachate seep is 
slightly orange in colour and has discoloured the 
soil along its flow path which is approximately 1/2 
meter in width. It was difficult to determine 
whether th^ leachate seep was flowing or stationary 
eventhough it was raining at the time of the site 
investigation. A further sample of the leachate seep 
and the Creek were obtained for additional chemical 
analysis . 

The results of the analysis are 
presented in Table 20.3. 

The chemical analysis of the Trout 
Creek samples indicate no significant impact from the 
landfill site. 
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TABLE 20.3 
WATER QUALITY ANALYSIS 

A. SURFACE WATER 

CONCENTRATION 
SAMPLING LOCATION: 12 3 

DATE: October 3, 19 80 

PARAMETER 

Chloride as CI- (mg/1) 

PH 

Iron as Fe (mg/1) 

Alkalinity as CaC03 (mg/l) 

Conductivity {umhos/cin3) 

Calcium as Ca (mg/l) 

COD 

Hardness as CaC03 {mg/l) 

Magnesium as Mg (mg/l) 

Nickel as Ni (mg/l) 

Potassium as K (mg/l) 

Sodium as Na (mg/l) 

Sulphate as SO4 (mg/l) 

SAMPLING LOCATIONS: 



8 


8 


13 


5.0 


5,0 


6.6 


0.48 


0.46 


18.80 


10 


10 


205 


33 


34 


282 


8 




49 


30 




165 


28 




166 


1.9 




11 


<0.02 




<0.02 


0.9 




11 


3.2 




3.5 


2 




2 



1) Upstream Sample - Trout Creek. 

2) Downstream Sample - Trout Creek, 

3) Leachate 



TABLE 20.3 (Cont'd) 

WATER QUALITY ANALYSIS 



B. PRIVATE WELLS 



SAMPLING LOCATION: 

DATE: 



CONCENTRATION 
12 3 4 S 

Oct. 3 Oct. 4 Oct. 4 Oct. 5 Oct. 4 



PARAMETER 

Chloride as Cl~ (mg/1) 

pH 

Iron as Fe (mg/1) 

Alkalinity as CaC03 (mg/1) 

Conductivity (umhos/cm^) 



8 


10 


13 


40 


35 


6.2 


5.0 


5.5 


5.0 


5.5 


0.18 


0.20 


0.22 


0.40 


0.41 


65 


40 


45 


10 


30 


1X2 


128 


135 


286 


280 



SAMPLING LOCATIONS; 

1) Community Center Well. 

2) Newman Well. 

3) Osborne Well. 

4) Johnson Well. 

5) Chapman Well. 



The leachate seep sample indicates 
a relatively weak leachate, having an elevated iron 
and COD. The chemical impact of the leachate 
discharge to Trout Creek is not noticeable. 

Additional samples were obtained 
from five water wells in the landfill vicinity. 
These include the four residences along McCarthy 
Street as well as the Community Center water supply. 

The four residences, namely 
Johnson, Chapman, Osborne and Newman, all have dug 
wells of less than six meters into the overburden 
materials. The Community Center has a bedrock well 
93 meters deep. The Community Center water supply is 
tied in with the water well drilled for the school 
located at the corner of Main and McCarthy Streets. 
The school water well is also set in the bedrock 
regime. 

The results of the chemical 
analysis of the well water supplies are also given in 
Table 20.3. 
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The Community Center well and the 
Newman and Osborne well water had acceptable water 
quality. 

The Johnson and Chapman well water 
show slightly elevated iron and chloride levels. 
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20.3 CONCLDSIONS AND RECOMMENDATIONS 

1) The monitoring programme results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) The site normally allows for adequate venting to the 
atmosphere of the combustible gas during non-winter 
months. During this period lateral combustible gas 
migration should not occur. During the winter, ice and 
snow will interrupt this natural venting thereby 
inducing lateral migration of combustible gas. 

4) Lateral migration of combustible gas from the site is 
not a potential hazard. 

5) Future changes in land use on or around the site should 
take into consideration the potential for gas generation 
and migration. 

6) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 
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7) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

8) During the time of monitoring, the quality of surface 
water local to the site was being slightly impacted by 
migrating leachate. 

9) It is recommended that a short term groundwater 
monitoring program be undertaken to evaluate any 
potential hazards to the groundwater from the disposed 
waste. 
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21.1 SITE LOCATION AND HISTORY 

Waste Site NB-49-R is located 
northwest of the Town of Bonfield in Bonfield Township as 
shown on Figure 21.2 (UTM: 642200E, 5122050N). Figure 21.2 
presents an aerial photograph of the site. 

The site is separated from the 
Town of Bonfield by the Kaibuskong River, which is located 
approximately 350 meters east of the site. 

This site was used by the 
residents of the Town of Bonfield and the surrounding areas. 
It is reported that the site originally opened in the fall 
of 1965 and operated for a period of approximately 8 years. 

At the time the site was used for 
refuse disposal, it was owned by the Township of Bonfield. 
The property has since been sold to Mr. Szewczyk, who owns 
the adjoining farm west of the landfill site. 
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21.2 FIELD INVESTIGATION 



21.2.1 EXISTING CONDITIONS 



The waste materials brought to the 
site were deposited over the edge of a steep 
embankment which leads down to the flood plain of the 
Kaibuskong River. The height of the embankment face 
ranges from approximately 4 meters in the south to 6 
meters in the north. 

The total length of the disposal 
area is approximately 80 meters. The northern limit 
is a large rock outcrop which runs in an east-west 
direction and extends out beyond the edge of the 
embankment. The southern limit of the disposal is a 
small creek which crosses through a culvert beneath 
the access laneway. This creek is located 
approximately 150 meters north of the main road. 

The depth of waste materials along 
the embankment varies in proportion to the degree of 
slope and to the undisturbed continuity of the slope. 
Generally, the waste materials in the northern half 
of the disposal area are less than 0.15 meters in 
depth because of the long continuous slope. On the 
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other hand, the southern half is partially terraced 
and waste deposits of up to 2 meters in depth can be 
found. In additon to these embankment deposits, 
there are two surficial disposal areas along the 
entrance laneway as shown in Figure 21.2. 

The majority of refuse items 
encountered at the site were domestic household 
wastes. Some large metal scraps, household 
appliances and abandoned cars were also noted on the 
site. It was reported that occasionally septic tank 
wastes were deposited at the site. 

Even though the disposal area was 
never covered with soil material when the site was 
finally closed, the entire site is practically 
completely overgrown with weeds, grasses, raspberries 
and young trees. There are no signs of vegetal 
stress in the area. 

The site is known to have been 
burned. The abundance of charred pieces of wood 
substantiates this. 
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21.2.2 LOCAL GEOLOGY AND BOREHOLE INVESTIGATION 

From the investigation conducted 
at the site, the native material in the area is 
generally sand and gravel, most of which is orange in 
colour. Some of this material has been extracted 
from a small borrow pit along the entrance road, 
south of the site. The borehole information 
collected during the site investigation is presented 
in Table 21.1. 

With the existence of the 
large rock outcrop on the north edge of the landfill 
site, the depth to bedrock throughout the disposal 
area is expected to be relatively shallow. 

21.2.3 LANDFILL GAS MONITORING 

The gas probe installed in 
Borehole No. 1 showed no evidence of combustible gas 
production. The complete monitoring results are 
presented in Table 21.2. In the event that landfill 
gases would be produced, the gases would vent upward 
through the refuse and out the face of the 
embankment. 

No structures are local to the area. 
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TABLE 21.1 
BOREHOLE LOGS 



BOREHOLE NO, 



DEPTH (m) 



DESCRIPTION 



0.0 - 1.7 



Black Topsoil & 
Charred Materials, 
with Wood, Cans & 
Glass 
Gas Probe Installed 1, 
meters below grade 



0.0 - 0.1 

0.1 - 0.2 
0.2 - 0.3 



Wood, Paper & Tin 
Cans & Glass 
Topsoil 
Orange Sand 



0.0 - 0.1 

0.1 - 0.2 
0.2 - 0.3 



Refuse, Wood and 
Tin Cans 
Topsoil 
Orange Sand 



0.0 
0.2 

0.3 



0.2 
0.3 
0.4 



Tin Cans & Wood 
Topsoil 
Orange Sand 



0.0 

0.1 



0.1 
0.6 



0.6 - 0.8 



Topsoil 

Orange Sand with 
Some Gravel 
Orange Sand 



TABLE 21.2 
COMBUSTIBLE GAS READINGS 



GAS CONCENTRATION 
(% by Volume) 



LOCATION/DATS Oct. 1/80 Oct. 2/80 Oct. 3/80 Oct. 4/80 



BHl 0.0 0.0 0.0 0.0 



21.2.4 SURFACE WATER AND GROUNDWATER INVESTIGATION 

Approximately 30 meters east of 
the toe of the embankment face, there is a large 
marshy area that extends all the way over to Highway 
531. Two surface water samples were taken from this 
swamp area. The upstream sample was taken from the 
stream on the south edge of the landfill. The 
downstream sample was taken at the end of a dry 
galley extending from the disposal area. This is 
approximately 45 meters east of the probe. The 
results of these analyses are presented in Table 
21.3. 

Comparison of these results 
indicate that the disposal site has not adversely 
impacted the surface water quality in the area. 

All of the water wells in the area 
extend into the bedrock regime, which is generally a 
granite material. There are no wells in the 
immediate area. 
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• TABLE 21.3 
WATER QUALITY ANALYSIS 



A. SURFACE WATER 



CONCENTRATION 



SAMPLING LOCATION: 1 2 

DATE: October 1, 1980 

PARAMETER 

Chloride as CI- (mg/l) 13 13 

pB 5.0 5.0 

Iron as Fe (mg/1) 0.32 0.36 

Alkalinity as CaC03 (mg/l) 3$ 30 

Conductivity ( amhos/cin3 ) 78 75 

SAMPLING LOCATIONS: 



1} Upstream Sample - Swamp Area. 
2) Downstream Sample - Swamp Area. 
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21.3 CONCLDSIONS AND RECOMMENDATIONS 

1) The monitoring progratrane results indicate that 
combustible gases are not being generated by the waste 
disposal site. 

2) The landfill site is known to contain organic waste and 
therefore has the potential to generate combustible 
gas. 

3) Combustible gas will not be generated at the site in 
quantities which warrant concern. 

4) Climatic and hydrogeologic conditions dictate that 
leachate is generated at the landfill site. 

5) The landfill site will have exhibited its severest 
loading regarding contamination to the environment in 
the past. 

6) During the time of monitoring the quality of surface 
water local to the site was not being significantly 
impacted by migrating leachate. 

7) Historically, leachate migration was not recognized to 
have caused significant impact at the site. 
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8) Future leachate migration to local surface water should 
not result in a significant detrimental impact on water 
quality. 

9) Future leachate migration to local groundwater should 
not result in a significant detrimental impact on water 
quality. 
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